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ECC Environmental Chemical Corporation, Inc. 
EFA Northwest Engineering Field Activity, Northwest 
EHS environmental, health, and safety 
E M electromagnetic 
E M T f f l Emergency Medical Technician, Level III Certified 
EOD explosive ordnance disposal 
EODB Explosive Ordnance Disposal Bulletin 
EPA U.S. Environmental Protection Agency 
ESA Endangered Species Act 
EQSD Explosive Quantity Safety Distance 
ESHA Explosive Safety Hazard Assessment 
FB Finger Bay Impact Area 
FCR field change request 
FFA Federal Facilities Agreement 
FFCA Federal Facilities Compliance Agreement 
FOSL finding of suitability to lease 
FOST finding of suitability to transfer 

Frag fragment (or fragmentation) 
FS feasibility study 
FUDS formerly used defense site 
FWCA Fish and Wildlife Coordination Act 
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ACRONYMS AND ABBREVIATIONS (continued) 

GPS global positioning system 
GRA General Response Action 

HE high explosive 

HL Haven Lake Ordnance Area 

IAS initial assessment study 

IR installation restoration 
IR 3 M Interim Range Rule Risk Methodology 
lb. Pound 
U Lake Jean Ammunition Complex 
LRA Local Reuse Authority 

m meter 

mg/kg milligrams per kilogram 
mg/L milligrams per liter 
M L Mitt Lake Impact Area 
MLLW mean lower low water 
mm millimeter 
msl mean sea level 
NACIP Navy Assessment and Control of Installation Pollutants 
NAF Naval Air Facility 
NAS Naval Air Station 
National Register National Register of Historic Places 
NAVFAC Naval facility 
NAVSEA Naval Sea Systems Command 
Navy U.S. Navy 
NBS National Biological Service 
NCDC National Climatic Data Center 
NCP National Contingency Plan 
NEESA Naval Energy and Environmental Support Activity 
N M NAF Magazine Area 
NOAA National Oceanic and Atmospheric Administration 
NOFA no further action 
NPL National Priorities List 
NSGA Naval Security Group Activity 
OB/OD open burn/open detonation 
OE ordnance and explosives 
O&M operation and maintenance 
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ACRONYMS AND ABBREVIATIONS (continued) 

OSHA Occupational Safety and Health Administration 
OU operable unit 
PA preliminary assessment 
PCB polychlorinated biphenyl 
PD point detonating 
PPE personal protective equipment 
PRB preliminary remediation goals 
Proj projectile (or Projo) 
PSE preliminary site evaluation 
QC quality control 
QCP Quality Control Plan 
RAB Restoration Advisory Board 
RAC remedial action contract 
RAO remedial action objective 
RBSCs risk-based screening concentrations 
RCRA Resource Conservation and Recovery Act 
RDX cyclotrimethylenetrinitramine 
RI remedial investigation 
ROD Record of Decision 
RW WWII Runway Ordnance Handling and Transfer Area 
SA source area 
SAERA State Adak Environmental Restoration Agreement 
SB Scabbard Bay Impact Area 
SHPO State Historic Preservation Officer 
SI site investigation 
SOP standard operating procedure 
SSPORTS Superintendent of Shipbuilding, Conversion, and Repair, 

Portsmouth, Virginia 
SVOC semi-volatile organic compound 
SWMU solid waste management unit 
TAC The Aleut Corporation 
TBC to-be-considered 
TNT trinitrotoluene 
TOC total organic carbon 
TPH total petroleum hydrocarbon 
UA Urban Area 
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ACRONYMS AND ABBREVIATIONS (continued) 

URS URS Greiner, Inc. 
USFWS U.S. Fish and Wildlife Service 
USGS U.S. Geological Survey 
UTM Universal Transverse Mercator 
UXO unexploded ordnance 
VDS Validation of Detection Systems 
VOC volatile organic compound 
WRCC Western Regional Climate Center 

ZP Zeto Point Impact Area 
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EXECUTIVE SUMMARY 

1 The purpose of the Remedial Investigation/Feasibility Study (RI/FS) was to collect and 

2 analyze data at sites potentially contaminated with unexploded ordnance (UXO) at Operable 

3 (OU) Unit B at the former Naval Air Facility (NAF) on Adak, Alaska. The data collected 

4 during this and previous investigations were used to provide input to the hazard assessment 

5 methodology. The data have been evaluated during the preparation of this report and, 

6 through the FS, three areas are identified for UXO clearance. Thirteen other areas may 

7 require some limited clearance and seven sites will be sampled for chemical constituents and 

8 will be remediated as needed. This RI/FS Report documents the investigation results and 

9 presents the feasibility study recommendations. 

10 This project is being conducted to meet Comprehensive Environmental Response, 

11 Compensation, and Liability Act (CERCLA) 120; CERCLA 120(h); and Department of 

12 Defense (DoD) 6055.9-STD site characterization requirements for federal land transfer. The 

13 principal regulatory driver for this project is CERCLA 120(e) even though the project is 

14 being conducted under the Base Realignment and Closure (BRAC) program. This is 

15 because NAF Adak was placed on the CERCLA National Priorities List (NPL) in May 1994, 

16 prior to identification of the base for closure under the BRAC program. The Adak Federal 

17 Facilities Agreement (FFA) of 1993 specified the scope of work for this CERCLA site. 

18 Under DoD guidance on CERCLA 120(h) compliance, existing cleanup authorities and 

19 programs must be used in evaluating the need for remedial action; therefore, the federal land 

20 transfer process under CERCLA 120(h) did not create an additional or overriding procedure 

21 for evaluating the need for remedial action. The FFA was amended in June 1999 to create 

22 OU B as a distinct unit. 

23 Under CERCLA 120 and Executive Order 12580, the U.S. Navy (Navy) is the lead agency 

24 responsible for the cleanup effort. The U.S. Environmental Protection Agency (EPA) 

25 Region 10, Alaska Department of Environmental Conservation (ADEC), and U.S. Fish and 

26 Wildlife Service (USFWS) provided oversight. This oversight included participation in the 

27 OU B Project Team. This team was made up of representatives from the Navy, ADEC, 

28 EPA, stakeholders such as the Aleutian/Pribilof Island Association (A/PIA), and consultants 

29 for the various members. The Project Team was formed in order to facilitate the 

30 development of a site-specific CERCLA process for assessment and remediation of 

31 ordnance on Adak and to resolve issues raised by EPA and ADEC under the dispute 

32 provisions of the Adak FFA. It has provided and continues to provide a forum for data 
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EXECUTIVE SUMMARY (continued) 

1 input, discussion, and issue resolution. The Project Team was instrumental in the creation, 

2 documentation, and execution of the sampling methodology used for RI data collection. 

3 Regulatory team members have provided field oversight and quality reviews. 

4 The ultimate goal of the Navy was to transfer 47,000 acres of the military reservation 

5 property to the USFWS as soon as possible, so that USFWS may convey portions of the 

6 Island to The Aleut Corporation (TAC) for private sector reuse. It is the desire of the Navy 

7 to expedite the RI/FS process and the associated land transfer. All parties signed the land 

8 transfer agreement for Adak in September 2000. 

9 In order to meet the objectives of this agreement, the Navy recommended prioritizing 

10 remedial action decisions for specific sites within OU B. The emphasis is on sites where the 

11 RI work was completed during the 2000 field season, with a secondary focus on identifying 

12 sites which will allow the delineation of a contiguous parcel for transfer. Based upon the 

13 objectives of the land transfer agreement and discussions among the OU B Project Team 

14 members, a group of sites have been identified for potential transfer at the end of the 2001 

15 field season. This group of sites is collectively known as OU B 1 and includes all identified 

16 areas of concern (AOCs) within the military reservation, lying outside of the Mt. 

17 Moffett/Andrew Lake area (Figure 1-1). This group of sites also includes many potential 

18 AOCs meeting the criteria for no further action during the preliminary assessment conducted 

19 in 1999 and 2000, and several land areas that have never been associated with any ordnance-

20 related land use in the historical record. The results of the RI at OU B 1 sites are presented 

21 in this report. Sites not included in this group (OU B 2 sites) will undergo any remaining RI 

22 work during the 2001 field season, and the results of the investigation in those areas will be 

23 reported in a separate document. 

24 
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1 1. INTRODUCTION 

2 1.1 PURPOSE AND SCOPE 

3 The purpose of the Remedial Investigation/Feasibility Study (RI/FS) was to collect and 

4 analyze data at sites potentially contaminated with unexploded ordnance (UXO) at Operable 

5 Unit (OU) B at the former Naval Air Facility (NAF) on Adak, Alaska. The data collected 

6 during this and previous investigations are used to provide input to the hazard assessment 

7 methodology. The data have been evaluated during the preparation of this report and, 

8 through the feasibility study, areas have been selected for remedial action. 

9 RI/FS data collection began during the 2000 field season; however, due to the large volume 

10 of work scoped for the RI, it was not possible to complete the investigation in a single field 

11 season. Because the ultimate goal of the U.S. Navy (Navy) is to transfer the military 

12 reservation property to the U.S. Fish and Wildlife Service (USFWS) as soon as possible, so 

13 that USFWS may convey portions of the Island to The Aleut Corporation (TAC) for private 

14 sector reuse, it is the desire of the Navy to expedite the RI/FS process. The land transfer 

15 agreement for Adak was signed by all parties in September 2000. The objective of this 

16 agreement was to transfer 47,000 acres of real estate to USFWS. 

17 In order to meet the objectives of this agreement in a timely manner, the Navy has 

18 recommended prioritizing remedial action decisions for specific sites within OU B. The 

19 emphasis will be on sites where the RI work was completed during the 2000 field season, 

20 with a secondary focus on identifying sites which will allow the delineation of a contiguous 

21 parcel for transfer. Based upon the objectives of the land transfer agreement and discussions 

22 among the OU B Project Team members, a group of sites have been identified for potential 

23 transfer at the end of the 2001 field season. It is anticipated that any necessary remediation 

24 at these sites will be accomplished during the 2001 season. The group of sites is collectively 

25 known as OU B 1 and it includes all identified areas of conern (AOCs) within the military 

26 reservation, lying outside of the Mt. Moffett/Andrew Lake area. This group of sites also 

27 includes many potential AOCs meeting the criteria for no further action during the 

28 preliminary assessment (PA) conducted in 1999/2000 and several land areas that have never 

29 been associated with any ordnance-related land use in the historical record. The OU B 1 

30 sites are depicted on Figure 1-1. The results of the RI at OU B 1 sites are presented in this 

31 report. Sites not included in this group (OU B 2 sites) will undergo any remaining RI work 
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1 during the 2001 field season and the results of investigation in those areas will be reported in 

2 a separate document. These sites are also depicted on Figure 1-1. 

3 This project is being conducted to meet Comprehensive Environmental Response, 

4 Compensation and Liability Act (CERCLA) 120; CERCLA 120(h); and Department of 

5 Defense (DoD) 6055.9-STD site characterization requirements for federal land transfer. The 

6 project is being conducted under the Base Realignment and Closure (BRAC) program. The 

7 principal regulatory driver for this project is CERCLA 120. This is because NAF Adak was 

8 placed on the CERCLA National Priorities List (NPL) in May 1994, prior to identification of 

9 the base for closure under the BRAC program. The Adak Federal Facilities Agreement 

10 (FFA) of 1993 specified the scope of work for this CERCLA site, and under DoD guidance 

11 on CERCLA 120(h) compliance, existing cleanup authorities and programs must be used in 

12 evaluating the need for remedial action. Therefore, the federal land transfer process under 

13 CERCLA 120(h) does not create an additional or overriding procedure for evaluating the 

14 need for remedi al acti on. 

15 Under CERCLA 120 and Executive Order 12580, the Navy is the lead agency responsible 

16 for the cleanup effort. The U.S. Environmental Protection Agency (EPA) Region 10, Alaska 

17 Department of Environmental Conservation (ADEC), and USFWS provide oversight. This 

18 oversight includes participation in the OU B Project Team. This team is made up of 

19 representatives from the Navy, ADEC, EPA, stakeholders such as the Aleutian/Pribilof 

20 Islands Association (A/PIA), TAC, and community representatives and consultants for the 

21 various members. The project team was formed in order to facilitate the development of a 

22 site-specific CERCLA process for assessment and remediation of ordnance on Adak. It 

23 provides a forum for data input, discussion, and issue resolution. 

24 1.2 PROJECT BACKGROUND 

25 In 1995, NAF Adak was listed for closure under BRAC. Since that time, the Navy has been 

26 facilitating private-party economic reuse on Adak. An integral part of this reuse plan is a 

27 land exchange agreement that would transfer a portion of the current military reservation 

28 from the federal government to TAC. 

29 In 1997 and 1998, a geophysical and intrusive ordnance investigation was performed in the 

30 "downtown" area of Adak Island, which is the focus of private sector reuse. In 1998, the 

31 Navy investigated 23 areas identified as potential minefields and completed clearance of 

32 ordnance and explosives (OEVUXO at Clam Lagoon, a site confirmed to contain mines 

33 along with other OE/UXO items. Further investigation activities were performed in 1999 
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1 and 2000 in areas outside of downtown, or remote areas of the military reservation. The 

2 military reservation is the northern half of Adak Island. Data collected in 1999 {Draft Site 

3 Investigation [SI] Report, Foster Wheeler Environmental, 2000a), along with previously 

4 collected data and archival information were used to prepare a Draft Final Preliminary 

5 Assessment Report (Foster Wheeler Environmental, 2000b). The PA identified areas of 

6 potential concern (AOPCs), which were screened against criteria developed by the OU B 

7 project team which includes members from EPA, ADEC, Navy, A/PIA, USFWS, TAC, and 

8 consulting members. The screening criteria were used to evaluate the likelihood and density 

9 of contamination with an analysis of the strength of supporting evidence. The results of the 

10 screening provided recommendations for moving AOPCs to No Further Action (NOFA) 

11 status and recommendations for moving sites, now labeled AOCs, forward to the RI/FS. 

12 A framework for the 2000 RI/FS field season was assembled by the OU B project team 

13 through a series of meetings, telephone conferences, and electronic correspondence. This 

14 framework includes the specific methodology for geophysical survey of the AOCs and 

15 Explosive Safety Hazard Assessment (ESHA) methodology. Stringent requirements were 

16 specified and documented in the Draft Final RI/FS Work Plan (Foster Wheeler 

17 Environmental 2000g). These requirements included all aspects of data collection including 

18 transect spacing, equipment validation protocols, and data collection documentation. The 

19 specificity of the requirements allowed objective documentation that agreed-to data quality 

20 objectives (DQOs) were met. 

21 The 2000 field work concluded in November and data compilation and analysis was 

22 performed in December 2000 and January 2001. This document is the result of the data 

23 analysis and application of the ESHA methodology to derive possible decision outcomes for 

24 the OU B 1 sites. The decision outcomes include NOFA or evaluation in the FS. 

25 1.3 REPORT ORGANIZATION 

26 This Draft RI/FS Report includes a number of components that have been developed to 

27 guide the performance of the RI and subsequent FS. 

28 The main body of the report contains all of the general information relating to the RI/FS, 

29 including: 
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1 • A summary of pre-RI/FS ordnance investigations (Section 2) 

2 • A preliminary conceptual site model (CSM) (Section 2) 

3 • A summary of the Preliminary Site Assessment screening conducted to identify sites 

4 for RI/FS (Section 2) 

5 • A detailed description of the physical setting and resources on Adak (Sections 2.1 

6 and 5) 

7 • A description of the regulatory history of the island and the current status of activities 

8 initiated in response to regulatory actions (Section 3) 

9 • A description of the community relations program in place on Adak (Section 4) 

10 • A detailed site history (Section 5) 

11 • A discussion of the RI/FS methodology; search and characterization techniques for 
12 various types of historical ordnance use areas such as impact areas and munitions 

13 storage areas; and the DQOs for this work (Section 6) 

14 • Hazard Assessment Methodology and ESHA Analysis Criteria (Section 7) 

15 • A description of the FS methodology (Section 8) 

16 • Screening Analysis and Analysis of Remedial Alternatives and evaluation of nine 
17 CERCLA criterion (Section 8) 

18 • References (Section 9) 
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1 2. SUMMARY OF PREVIOUS INVESTIGATION/ANALYSIS 

2 Numerous environmental studies have taken place on Adak Island over the past 10 years, 

3 including several preliminary site evaluations (PSEs) and an RI/FS for OU A, which 

4 encompassed the military reservation with respect to chemical contamination. Prior to the 

5 establishment of OU B in January of 1999, which includes all sites on the military 

6 reservation at Adak Island that are potentially contaminated with ordnance, a number of 

7 investigations related to ordnance contamination were conducted as part of the CERCLA 

8 investigations for OU A sites. Therefore, a summary of the OU A RI/FS investigations, with 

9 emphasis on investigations related to ordnance contamination, is included in this report. 

10 Additional details on the complete OU A investigation can be found in the Final RI/FS 

11 Report for OU A (URS 1997a). In addition to the ordnance-related investigations conducted 

12 as part of the OU A CERCLA investigation, a number of ordnance-related investigations 

13 were conducted for OU B prior to the execution of the OU B 1 RI/FS field investigation 

14 during the 2000 field season on Adak. These investigations are also briefly summarized in 

15 the following sections. References are provided to allow the reader to obtain the complete 

16 report for all investigations discussed. 

17 2.1 UXO SURVEY CONDUCTED AT NAF ADAK 

18 In 1996, the Explosives Ordnance Division Mobile Unit 11 Detachment Whidbey Island 

19 stationed at Naval Air Station (NAS) Whidbey, Washington, conducted an ordnance survey 

20 in the known range areas of Adak as part of OU A RI/FS. The areas surveyed included: 

21 • Solid waste management unit (SWMU) 1 (Range Complex at Andrew Lake) 

22 • SWMU 2 Minefield Area at Clam Lagoon (suspected Minefield) 

23 • SWMU 8 (Andrew Bay Seawall) 

24 • Source area (SA) 93 (suspected Mortar Impact Area) 

25 • Inhabited areas (downtown Adak area) 

26 The first four areas on this list were either physically investigated or visually inspected to 

27 determine the potential for ordnance contamination. In most areas, a 10-foot-wide survey 

28 path was swept with a hand-held magnetometer to identify subsurface metallic anomalies. 

29 The anomalies were then excavated in order to determine their nature. In areas suspected to 

30 be contaminated at a higher density, a center hub was selected and eight 10-foot-wide radial 

31 pathways were swept. The 40-mm (mm) Rifle Grenade Range in SWMU 1 and SWMU 2 
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1 was visually evaluated, but was deemed too dangerous for explosive ordnance disposal 

2 (EOD) personnel to enter. The inhabited areas of Adak were evaluated using existing EOD 

3 incident reports to determine the types and potential sources of ordnance items found in this 

4 area. Following this investigation, the EOD Unit Officer prepared recommendations for 

5 each of these areas regarding future clearance activities and land use restrictions. 

6 In the areas intrusively investigated, the nature and depth of each target was recorded. 

7 Coordinates were also assigned so that target locations could be reacquired at a later date. 

8 Field observations regarding ordnance-related features such as detonation craters are 

9 documented in the report (Navy 1996). 

10 2.2 CLAM LAGOON MINEFIELD INVESTIGATION AND CLEARANCE 

11 The 1996 EOD survey indicated that the proposed minefield at the north end of Clam 

12 Lagoon (SWMU 2) may have contained mines placed during World War U. In 1996, 

13 following the EOD survey, Superintendent of Shipbuilding, Conversion, and Repair, 

14 Portsmouth, Virginia (SSPORTS) performed an investigation of SWMU 2 using 

15 electromagnetic (EM) detectors in combination with wooden probes. An M2A1 

16 anti-personnel mine was located, confirming that mines were actually present in this area. 

17 At that time, investigation activities were suspended to allow proper planning for clearance 

18 of the area. SSPORTS began clearance operations in mid-1998. The minefield clearance 

19 was completed in fall of 1998. Live and inert training mines were located, as well as a small 

20 number of live service mines and remnants of Banglore torpedoes which were used in 

21 minefield clearance. A report summarizing the activities conducted and the results of the 

22 minefield clearance was completed in April 1999 (SSPORTS 1999). Later in 1999, 

23 Department of Defense Explosives Safety Board (DDESB) issued a memorandum 

24 concurring with the Navy's decision to remove the institutional controls and return the land 

25 to its planned use as a wildlife preserve. 

26 2.3 INTRUSIVE INVESTIGATION OF UXO IN THE PRIORITY I AND II AREAS 

27 Throughout 57 years of military history on Adak, a number of ordnance items have been 

28 recovered. Most of the items have been considered souvenirs or abandoned ordnance (AO) 

29 that originated from other sources and were placed in the downtown area of Adak by hikers 

30 and beachcombers. In 1996, the Navy initiated an ordnance investigation of the downtown 

31 area. Because information provided on historical usage of the area indicated remaining 

32 ordnance was either abandoned or a souvenir, it was determined that a statistical 
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1 investigation of the area would provide information adequate for transfer-of-property 

2 decisions. Delivery Order No. 0075, UXO Investigation of the Downtown Area of NAF 

3 Adak, was awarded to Foster Wheeler Environmental in December 1996 under Navy 

4 Remedial Action Contract (RAC) 1 to provide investigation for UXO in the primary reuse 

5 areas of Adak. Prior to the investigation, the downtown area was segregated into three areas 

6 designated Priority I, JJ, and DI Areas. These areas were given priority designation based on 

7 their likelihood of reuse. The Priority I Area consists of the core reuse area. The Priority II 

8 Area consists of the land south and east between the runway and core area. The Priority DI 

9 Area consists of the land north and west outside of the runway (see Figure 2-1). 

10 A historical records/archive search for the Priority I and II Areas began January 10, 1997. 

11 The purpose of this effort was to locate and identify historical ordnance-related activities 

12 (e.g., storage, handling, loading, and disposal areas and testing ranges) within the Priority I 

13 and JJ Areas. 

14 A physical survey of the Priority I and U Areas was completed in January and February 1997 

15 to establish a grid system for the subsequent geophysical and intrusive investigations. 

16 The Priority I Area encompasses approximately 390 acres in the housing, administrative, and 

17 industrial areas of downtown Adak. Over 90 percent of the key reuse facilities are located in 

18 the Priority I Area. The Priority II Area encompasses approximately 683 acres, including 

19 unused housing areas; airfield support areas, taxiways, and runways; and the fuel tank farm. 

20 The investigation of the Priority I and U Areas was accomplished in six phases: 

21 • Historical Records/Archive Search—Research Adak records for evidence of 

22 munitions/ordnance activities from 1943 to present. 

23 • Physical Survey—Establish grids with which to perform geophysical and intrusive 

24 investigations. 

25 • Surface Clearance—Perform a surface sweep with magnetic detectors to locate 

26 surface OE/UXO items. Remove all surface scrap metals that would interfere with 

27 geophysical data collection. 

28 • Geophysical Investigation—Collect subsurface anomaly data on each grid within the 

29 project area using a time-domain E M instrument and process the data to develop 

30 geophysical anomaly maps and target anomaly lists. 

31 
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1 • Grid/Anomaly Selection—Grids were selected for intrusive sampling. 

2 • Intrusive Investigation—A percentage of anomalies from each selected grid were 

3 excavated to identify each anomaly. Al l anomalies selected for identification were 

4 excavated and pertinent information was recorded for each anomaly.excavated (to a 

5 maximum depth of 4 feet). 

6 Surface clearance started on March 19, 1997, after completion of ordnance briefings and 

7 site-specific training. All grids in the Priority I and II Areas were searched for surface 

8 ordnance and other hazards. 

9 Geophysical survey data were acquired from March 20,1997, through July 1997. 

10 Approximately 21 million measurements were acquired over the 1,073 acres in the project 

11 area. 

12 The intrusive investigation was initiated on June 20, 1997; intrusive sampling was 

13 performed in 230 grid quadrants, 27 identified historical disposal trenches, and 17 

14 playgrounds. The sample locations were selected by statistical methods or based on 

15 historical information. 

16 The following is a summary of the results of the Priority I and U Area investigations: 

17 • 390 acres in Priority I Area and 683 acres in the Priority II Area, totaling 1,073 total 

18 acres, surveyed and surface cleared 

19 • 1,716 grids established, 1,606 grids geophysically investigated, 230 grid quadrants 

20 intrusively investigated 

21 • A total of 7,811 anomalies were identified, of which 4,481 anomalies excavated, 

22 average density 226 anomalies per acre, zero UXO items found in the subsurface to 4 

23 foot depth 

24 • Three ordnance items found on the ground surface in the Priority JJ Area (see Table 

25 2-1). No ordnance items were found in the subsurface. 

26 Table 2-1. Ordnance Items Found in Priority U Area 

Type of Item (Millimeter) Grid No. Status of Item 

50-mm Mortar 7436 Abandoned Ordnance 

37-mm Anti-Aircraft Cartridge Case 8650 Abandoned Ordnance 

20-mm High Explosive Point-Detonating Projectile 5939 Abandoned Ordnance 

27 
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1 2.4 UNEXPLODED ORDNANCE INVESTIGATION OF THE PRIORITY III 
2 AREA 

3 Delivery Order No. 0080, RAC 1, UXO Investigation of the Priority m Area of NAF Adak, 

4 was initiated to provide a statistics-based investigation for ordnance in the primary reuse 

5 areas of Adak. The Priority JU Area is shown on Figure 2-1. 

6 The investigation of the Priority IU Area was accomplished in six phases: 

7 • Historical Records/Archive Search—Research Adak records for evidence of 

8 munitions/ordnance activities from 1943 to present. The results of this search and the 

9 search conducted under Delivery Order No. 0075, RAC 1 are presented in the Archive 

10 Search Summary Report (Foster Wheeler Environmental 1998a). 

11 • Physical Survey—Establish grids with which to perform geophysical and intrusive 

12 investigations. 

13 • Surface Clearance—Perform a surface sweep over the entire Priority IU Area with 

14 magnetic detectors to locate surface ordnance items. Also remove all surface scrap 

15 metals from selected grids that would interfere with geophysical data collection. 

16 • Geophysical Investigation—Collect subsurface anomaly data on selected grids 

17 within the project area using a time-domain E M instrument and process the data to 

18 develop geophysical anomaly maps and target anomaly lists. 

19 • Grid/Anomaly Selection—Statistically select sectors, grids, and quadrants for 

20 intrusive sampling. Select targets (subsurface anomalies) that could represent 

21 OE/UXO using software developed by Foster Wheeler Environmental. 

22 • Intrusive Investigation—A percentage of anomalies from each selected grid were 

23 excavated to identify each anomaly. All anomalies selected for identification were 

24 excavated and pertinent information was recorded for each anomaly excavated (to a 

25 maximum depth of 4 feet). 

26 The historical records/archive search was conducted to locate and identify ordnance-related 

27 activities (e.g., storage, handling, loading, and disposal areas and testing ranges) within the 

28 Priority m Area. 

29 A physical survey of the area was performed in October and November 1997 to establish a 

30 reference grid system for the subsequent OE/UXO surface sweep, geophysical survey, and 

31 intrusive investigation. 
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1 Surface clearance was conducted in two stages from October 15, 1997, to November 20, 

2 1997, and April 7, 1998, to May 16, 1998. First, all grids in the project area were searched 

3 to identify and remove potential surface OE/UXO hazards. Grids selected for geophysical 

4 survey were then cleared of metallic objects and debris that could interfere with the 

5 geophysical survey. 

6 Geophysical survey data were acquired from April 2,1998, to May 9, 1998. The intrusive 

7 investigation was performed from May 21, 1998, to July 18,1998. The grids selected for 

8 geophysical survey and the grid quadrants selected for intrusive sampling were randomly 

9 selected or based on historical information. Additional investigations were performed in a 

10 potential minefield location in the Kuluk Bay beach area and in six suspected gun 

11 emplacements. Wetland areas were excluded from surface clearance, geophysical survey, 

12 and intrusive sampling activities. 

13 The following is a summary of the results of the Priority m Area investigation: 

14 • 1,334 total acres land surveyed and 1,453 grids established 

15 • 1,453 grids surface cleared 

16 • No OE/UXO items found on surface 

17 • 146 grids, 5 gun emplacements, and 26 acres of beach geophysically surveyed; 

18 4 million measurements acquired 

19 • 146 grid quadrants and 6 gun emplacements intrusively sampled; 2,546 anomalies 

20 excavated to 4-foot depth; and 89 anomalies excavated in beach area 

21 • OE/UXO items found in three excavations (see Table 2-2) 

22 Table 2-2. Ordnance Items Found in Priority IU Area 

Type of Item Grid No. Depth (feet) Status 

Practice Bomb with Spotting Charge 5320 Oto 1 Likely Abandoned Ordnance 

4-lb. AN-M50 Incendiary Bomblets (50) 4213 Oto 1 Ordnance Partially Disposed of by 

Burning 

M - l 1 Flares/Unknown Type Flares (11) 4415 Oto 1 Abandoned or Disposed of Ordnance 

23 2.5 MINEFIELD INVESTIGATION 

24 In April 1998, ongoing archival research on historical ordnance-related activities on Adak 

25 resulted in the discovery of World War U-era defensive plans for the Island. These plans 

26 contained proposed locations for defensive works, including 27 minefields. Previously, the 

27 only suspected minefield was SWMU 2 at the north end of Clam Lagoon. In response to this 
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1 information, the Navy expanded the scope of the UXO remedial investigation being conducted 

2 on Adak to include evaluation of the newly discovered proposed minefield locations. 

3 Currently, 23 of the potential minefield locations on Adak have been investigated either 

4 intrusively (14), using geophysical and surface clearance data from previous UXO 

5 investigations (8), or by visual inspection (1). This number includes SWMU 2 and a new 

6 potential minefield located near Lake Bonnie Rose that was discovered during a field 

7 reconnaissance of the potential Husky Pass minefield site. Two additional potential minefield 

8 sites at Shagak Bay were inspected during the course of a project to clear Rommel Stakes from 

9 these sites. Visual inspection was accomplished by a sweep of transit and work areas using a 

10 metal detector. A potential minefield site at Finger Bay (Finger Bay NW) was dropped from 

11 the intrusive investigation program after visual inspection, based on the presence of numerous 

12 foundations and construction debris in the area. Site conditions suggested that this area was 

13 frequently utilized by military personnel and would not have been mined. 

14 To date, mines have been found in only one location. Live mines and training mines (inert 

15 and live) were found and removed from SWMU 2 by SSPORTS during 1998, as part of the 

16 ongoing work in this unit. There was no discernible pattern to the mines found in this area, 

17 and the area contained remnants of Banglore torpedoes, which are used in minefield 

18 clearance. This suggests that SWMU 2 may have been a training area rather than a 

19 defensive minefield. In addition, several of the mines were located in a pile indicative of a 

20 disposal activities. A mortar and other OE/UXO-related wastes found in this area suggest it 

21 may also have been used for disposal. Based on the type, quantity, and dispersion of 

22 OE/UXO items found in this area, the former use cannot be conclusively determined. 

23 The investigation performed by Foster Wheeler Environmental, both archival and physical, 

24 has revealed no evidence that defensive minefields were installed on Adak. Historical EOD 

25 incident reports do not list any contact with mines or mine-related wastes in the vicinity of 

26 proposed minefields, and no mine-related injuries have occurred on Adak in spite of heavy 

27 utilization of many of the minefield sites for military and recreational purposes. This lack of 

28 evidence is supported by a World War II (May 1945) military field order for Adak which 

29 states, "Sector Commanders will prepare plans for the location of minefields as part of their 

30 defense plan and be prepared to lay these fields on order of the Post Commander when 

31 attack is imminent.'' Because there is no record of a threat of attack on Adak, it is presumed 

32 that the minefields were not installed. The Navy determined that based upon the evidence 

33 available, there was no need for further action at any of the potential minefield sites. On 
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1 March 10,1999, the Navy received a memorandum from DDESB concurring with this 

2 decision and approving the use of these for recreation or other specified uses. 

3 2.6 1999 GEOPHYSICAL AND INTRUSIVE INVESTIGATION 

4 Delivery Order No. 0083, Unexploded Ordnance Investigation of the Outback Areas of the 

5 Former NAF Adak, was intended to provide ordnance contamination data to support decisions 

6 on the ability to reuse Adak Island. This investigation was focused on the areas north of the 

7 military reservation boundary, excluding the downtown area which was investigated under 

8 previous delivery orders. The 1999 investigation utilized the following methods: 

9 Sector Selection—Statistical methodology was used to determine the project sectors 

10 based on geographic homogeneity, past use, and anticipated ordnance density. Historical 

11 archive records and documents were reviewed by UXO personnel and aided in identifying 

12 the 26 distinct sectors that were investigated during the 1999 field season. 

13 Terrain Analysis—Each sector was analyzed to identify the hazardous terrain. Areas 

14 steeper than 27.5 degrees were excluded from the investigation area. The degree of 

15 slope excluded as inaccessible was based on the effort required of a reasonably fit 

16 person during a hike or other outdoor activity. The effort level was field tested by 

17 aggressive geophysical crews during the investigation. 

18 Demarcation of the Investigation Areas—Each sector was evaluated statistically to 

19 determine the sampling area required to representatively sample the sector. Waypoint 

20 maps were developed to identify investigation paths within the sectors, covering the 

21 required sampling area. These idealized pathways were adjusted in the field as 

22 necessary to accommodate site-specific terrain and vegetation or other physical features 

23 that may have limited access or posed a danger to field personnel. 

24 Geophysical Survey and Target Selection—Subsurface anomaly data were collected 

25 over the selected areas using a time-domain E M instrument (Geonics EM-61) and 

26 processed to develop geophysical anomaly maps and target anomaly lists. 

27 Anomaly Selection—Target anomalies were chosen for intrusive investigation using 

28 statistical protocols for selected areas. Digital geophysical data were recorded, post-

29 processed, and analyzed to identify associated signals indicative of metallic wastes 

30 which may be ordnance related. Post-processing refers to the analysis of geophysical 

31 data collected from the field to determine which anomalies are to be selected for 

32 intrusive investigation. 
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1 Intrusive Investigation—Selected target anomalies were excavated in order to identify 

2 and record findings of geophysical targets within 4 feet of the ground surface. 

3 Mobilization to Adak for Delivery Order No. 0083 began March 29, 1999. Geophysical data 

4 collection began April 15,1999. In order to prevent over-exertion of the geophysical 

5 personnel and potential associated technical errors or injuries, four separate periods of data 

6 collection were performed, separated by rest periods. The final data period ended October 2, 

7 1999. UXO intrusive operations began April 17, 1999, and continued until October 28, 

8 1999, with the field personnel rotating off the Island for a rest period every 4 to 6 weeks on 

9 the average. Final demobilization occurred on November 11, 1999, with the departure of all 

10 remaining staff from Adak. The following is a summary of results from investigation 

11 activities: 

12 • 26 sectors were investigated. 

13 • Geophysical teams surveyed approximately 594 transect miles while collecting data (a 

14 total of 216 acres). 

15 • 7,243 anomalies were identified by interpretation of geophysical data. 

16 • 4,991 anomalies were intrusively investigated. 

17 • 790 intrusively investigated anomalies (targets) were made up of one or more OE 

18 scrap items. 

19 • 48 intrusively investigated anomalies were abandoned OE/UXO items. 

20 • 66 intrusively investigated anomalies were UXO. 

21 • 20 UXO or abandoned OE/UXO items were visually discovered on the surface. 

22 The complete investigation results for each sector are provided in the Draft SI (Foster Wheeler 

23 Environmental 2000a). Geophysical data collected during the 1999 field season were 

24 positionally marked using a differential global positioning system (DGPS), ensuring accuracy 

25 of position data to within 4 inches. However, existing topographic mapping data for Adak 

26 were not available with this level of accuracy. Consequently, the existing base map data were 

27 shifted in order to better visually represent exact survey and investigation locations; however, 

28 the graphic depictions for some of the more remote areas contain inaccurate physical feature 

29 placements. The inaccuracies in no way affect the validity or accuracy of the data collected; 

30 they simply make it more difficult to accurately display the data with respect to the topography 

31 and landmarks currently depicted on the figures for Adak. 

32 Ordnance-related findings for the 1999 field season are summarized for each sector in 

33 Tables 2-3 and 2-4. 
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Table 2-3. Ordnance-related Target Anomaly Item Summary 
Target Ordnance-

Anomalies Anomalies Related Abandoned OE Inert 
Sector Detected Investigated Items1' UXO OE Scrap Ordnance 
Andrew Lake Disposal Site 65 39 27 3 24 

Blind Cove/Campers Cove Impact Area 25 25 1 1 

Clam Lagoon Bomb Storage Area 231 173 9 9 

Combat Range 1 125 113 48 3 45 

Combat Range 2 140 140 2 2 

Combat Range 3 70 70 12 3 3 6 

Combat Range 6 182 138 4 3 1 

Combat Range 8 464 324 7 5 2 

Finger Bay Ammunition Complex 131 124 

Finger Bay Impact Area 209 171 13 2 11 

Gun Emplacements 

Andrew Lake Gun Emplacement 4 4 

West of Runway Gun Emplacement 1 1 

Zeto Point Gun Emplacement 30 30 1 1 

Hammerhead Cove Impact Area 156 107 1 1 

Hand Grenade Range 180 155 27 2 1 24 

Haven Lake Ordnance Area 891 440 3 2 1 

Lake De Marie Impact Area 57 57 17 17 

Lake Jean Ammunition Complex 265 227 8 1 3 3 1 

Mitt Lake Impact Area 186 109 12 4 2 6 

Mortar Impact Area 522 303 181 16 5 160 

Mt. Moffett Impact Area 538 423 133 4 1 128 

N A F Adak/Lake De Marie Magazine 284 225 5 2 2 1 

Open Burn/Open Denotation (OB/OD) 892 341 104 1 11 92 

Disposal Range 

Range Remainder 222 198 52 3 2 47 

SA93 World War II Mortar Impact Area 342 313 129 26 103 

Scabbard Bay Impact Area 20 15 1 1 

Small Arms Ranges 563 359 106 1 6 99 

Zeto Point Impact Area 445 367 3 3 

Total 7,240 4,991 906 66 48 790 2 

Notes: Includes total of UXO, abandoned OE, OE scrap, and inert ordnance. 

The differences between the values in columns two and three of this table are due to the presence of non-ordnance-related metallic items such as 

nails, cans, etc., or false positive target identification stemming from conservative interpretation of raw geographical data. 
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Table 2-4. Ordnance-related Item Survey (1999 U X O Survey) Page 1 of 2 

Sector 
Ground 
Surface 

0- to 1-foot 
Depth 

1- to 2-foot 
Depth 

2- to 3-foot 
Depth 

3- to 4-
Depth 

Andrew Lake Disposal Area 
Abandoned OE 
OE Scrap 
Blind Cove/Campers Cove 
OE Scrap 
Clam Lagoon Bomb Storage Area 
OE Scrap 2 
Combat Range 1 
OE Scrap 2 
UXO 
Combat Range 2 
OE Scrap 
Combat Range 3 
Abandoned OE 
OE Scrap 1 
UXO 
Combat Range 6 
Inert Ordnance 
OE Scrap 
Combat Range 8 
Abandoned OE 1 
OE Scrap 
Finger Bay Impact Area 
Abandoned OE 
OE Scrap 
Gun Emplacements 
OE Scrap 
Hammerhead Cove Impact Area 
OE Scrap 
Hand Grenade Range 
Abandoned OE 
OE Scrap 7 
UXO . 1 
Haven Lake Ordnance Area 
Abandoned OE 
OE Scrap 
Lake De Marie Impact Area 
OE Scrap 
Lake Jean Ammunition Complex 
Abandoned OE 2 
Inert Ordnance 
OE Scrap 1 
UXO 

1 
10 

1 

6 

37 
3 

3 
5 
1 

1 
2 

2 
11 

1 

1 

16 
1 

2 
1 

11 

1 
1 
2 
1 

2 
13 

1 

5 
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Table 2-4. Ordnance-related Item Survey (1999 U X O Survey) Page 2 of 2 

Ground 0- to 1-foot 1- to 2-foot 2- to 3-foot 3- to 4-foot 
Sector Surface Depth Depth Depth Depth 

Mitt Lake Impact Area 
Abandoned OE 2 
OE Scrap 6 
UXO 4 
Mortar Impact Area 
Abandoned OE 5 
OE Scrap 10 142 7 1 
UXO 1 13 2 
Mount Moffett Impact Area 
Abandoned OE 1 
OE Scrap 29 95 3 1 
UXO 3 1 
NAF Adak/Lake De Marie 
Magazine 
Abandoned OE 2 
OE Scrap 1 
UXO 2 
OB/OD Disposal Range 
Abandoned OE 1 1 0 
OE Scrap 5 86 1 
UXO 1 
Range Remainder 
Abandoned OE 2 
OE Scrap 5 39 2 1 
UXO 1 2 
SA93 WWII Mortar Impact Area 
OE Scrap 36 64 2 1 
UXO 5 18 1 2 
Scabbard Bay Impact Area 
OE Scrap 1 
Small Arms Ranges 
Abandoned OE 1 5 
OE Scrap 12 86 1 
UXO 1 
Zeto Point Impact Area 
OE Scrap 3 
Total 126 716 47 13 4 
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1 2.7 OU A RI/FS 

2 The following section presents the results of the URS Greiner, Inc. (URS) RI/FS of 

3 terrestrial and aquatic sites at NAF Adak. During the study, data were collected for the 

4 evaluation of 10 sites formerly studied during the PSE, four UXO sites, several suspected 

5 chemical warfare service (CWS) areas, and three waterbodies during the Adak OU A 

6 investigations. Two sites were also evaluated based on site conditions following recent 

7 remedial actions, using the PSE method. Figure 2-2 shows site locations. 

8 Evaluations of PSE sites determined potential risk to identify the need for remedial action, 

9 further study, or NOFA. Document reviews and site surveys were conducted for UXO sites 

10 and suspected CWS areas to determine if UXO or evidence of chemical warfare agents was 

11 present. Chemical constituents found at sites were screened against risk-based screening 

12 concentrations (RBSCs) for that chemical. The RBSCs were established at an incremental 

13 cancer risk (ICR) = 1 x 10"7 and hazard index (HI) = 0.1. 

14 Most of the RI/FS is devoted to evaluation of Sweeper Cove and Creek, Clam Lagoon, and 

15 Andrew Lake. The risk evaluation for Kuluk Bay was performed separately (URS 1997b) 

16 and is summarized in the RI/FS Report (URS 1997a). Sampling results from these water 

17 bodies were used to characterize the nature, extent, fate, and transport of contamination and 

18 to assess current and future chemical risks to human health and the environment. Baseline 

19 human health and ecological risk assessments were performed to assist FFA parties in 

20 arriving at risk-based management decisions. 

21 2.7.1 OU A RI/FS Results for Ordnance-related Sites 

22 SA-92 

23 SA-92 is located approximately 700 feet southwest of the summit of White Alice Hill and 

24 400 feet upgradient of Scotty Lake. SA-92 lies within the geographical boundary or OU B 2 

25 (SA-92 will be addressed in the OU B 2 RI/FS report). The site was formerly used as an 

26 ordnance burn area. 

27 The primary purpose for the 1996 URS field investigation of SA-92 was to perform 

28 confirmatory sampling following removal of incendiary bombs and bomblets from the area 

29 and to reevaluate the risks estimated during the PSE-2 (URS 1996a). 

30 Groundwater samples were analyzed for volatile organic compounds (VOCs), semivolatile 

31 organic compounds (SVOCs), pesticides/aroclors, inorganics, ordnance compounds, and 

32 

G:\WP\2278\I3605.DOC • 7/12/01 2-14 



Notes: 
1. Non-FFA SAERA sitas are not included on 

this figure. 
2. SA 94 is not shown on this figure (see Figure 2-3). 

All SA 94 areas are active CERCLA sites. 
3. This figure was printed in color; information 

may be missing from black and white copies. 

Drainage Basm Boundary SA 81-

CLEAN 
COMPREHENSIVE LONG-

Source: OU A RI/FS 
URS 1997 

0 
Figure 2-2. 

TERM ENVIRONMENTAL 

Source: OU A RI/FS 
URS 1997 

0 ^ ^ 2 5 0 ^ 5 0 0 ^ ^ 5 0 0 0 Location of SWMUs 
ACTION NAVY SCALE IN FEET 



Final Remedial Investigation/Feasibility Study 
Contract No. N62742-99-D-1800 
CTO 0002 

July 13, 2001 

1 petroleum hydrocarbons. Subsurface soil samples were analyzed for VOCs, SVOCs, 

2 pesticides/aroclors, inorganics, ordnance compounds, petroleum hydrocarbons, total organic 

3 carbon, and grain size. 

4 Results of the study included the following: 

5 • The pesticide detected is probably a false positive due to interference of non-pesticide 

6 compounds present. 

7 • No viable groundwater source for drinking water or water for other domestic use is 

8 present at or near the site. 

9 • Of the source-related chemicals, only lead and benzene appear to be transported via 

10 groundwater at levels above natural background. Lead, however, was not detected 

11 above any RBSCs. Because the source (napalm, shell casings) has been removed, 

12 these levels are presumed to be diminishing. 

13 Based on these findings, the site was determined to pose no unacceptable level of risk to 

14 human health or the environment, and consequently, no further remedial action was 

15 recommended for the site. 

16 SWMU 1 

17 SWMU 1, the Andrew Lake Waste Ordnance Demolition Range, is located in the Moffett 

18 Creek alluvial plain on the eastern base of Mt. Moffett, and is within the boundary of OU B 

19 2 (SWMU 1 will be addressed in the RI/FS report for OU B 2). Previously, this area was 

20 divided into OB/OD areas and live firing ranges. 

21 Seventeen surface soil samples in the OB/OD area and sediment samples from Moffett 

22 Creek and Andrew Lake were analyzed for ordnance compounds, inorganics, total petroleum 

23 hydrocarbon (TPH), and total organic carbon (TOC). Four of the OB/OD area samples taken 

24 from the area of the burn pan (expected the most affected area) were also analyzed for 

25 VOCs, SVOCs, and cyanide. Results from the OB/OD area indicate trace concentrations of 

26 some VOCs, SVOCs, inorganics, and ordnance compounds. Samples from Moffett Creek 

27 and Andrew Lake sediment contained trace organics, VOCs, SVOCs, and one ordnance 

28 compound. 

29 Ten surface soil samples were collected within the 600-foot-diameter OB/OD area. 

30 Chemicals detected in surface soil were compared to Adak ecological RBSCs and 

31 background concentrations. The following chemicals were identified as chemicals of 

32 potential concern (COPCs) in surface soil samples collected from a 0- to 1-foot depth: 

G:\WP\2278\13605.DOC • 7/12/01 
2-17 



Final Remedial Investigation/Feasibility Study 
Contract No. N62742-99-D-1800 
CTO 0002 

July 13, 2001 

copper 

2 lead 

3 zinc 

4 2,4-dinitrotoluene 

5 4-amino-2,6-dinitrotoluene 

6 cyclotrimethylenetrinitrarnine (RDX) 

7 Seven ordnance compounds and degradation products were detected in the surface soil. 

8 In two of ten samples, 2,4-dinitrotoluene was detected at a maximum concentration of 3.2 

9 milligrams per kilogram (mg/kg), compared to the ecological RBSC of 0.4 mg/kg. In three 

10 of ten samples, 4-amino-2,6-dinitrotoluene was detected and exceeded the RBSC (0.4 

11 mg/kg) at one location. Two of these exceedences were from the same sample, which was 

12 collected from a recent detonation crater. RDX was detected in two of ten samples, and 

13 exceeded the RBSC (0.03 mg/kg) at both locations. 

14 Virtually all of the ecological exceedences occurred at four sampling locations, in the 

15 approximate center of the OB/OD area, near the burn pans. The burn pans associated with 

16 these samples have since been removed. 

18 No environmental media were sampled at SA-93. SA-93 is within the boundary of OU B 2 

19 and will be addressed in the RI/FS report. 

20 SWMU 2 

21 SWMU 2—Causeway Landfill was sampled for environmental media. Sediment, 

22 groundwater, and surface water were sampled for ordnance compounds. No ordnance 

23 compound results exceeded the EPA Region 10 RBSCs or the Adak background levels in 

24 sediments or surface water. Only two ordnance compound results exceeded the RBSCs in 

25 the groundwater. 1,3-dinotrobenzene was detected at a concentration of 1.5 milligrams per 

26 liter (mg/L) and nitrobenzene was detected at 0.72 mg/L. The RBSC levels are 0.365 mg/L 

27 and 0.425, respectively. SWMU 2 is within the boundary of OU B 1. 

17 SA-93 

28 
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1 2.8 CONCEPTUAL SITE MODEL 

2 A preliminary CSM (Figure 2-3) was developed based on review of existing data, release 

3 and physical transport processes, and identification of potential human and ecological 

4 receptors associated with OU B. The CSM was developed to provide a framework for the 

5 identification and analysis of the AOPCs in the Level 1 Screening Process. The CSM brings 

6 together environmental and human activity variables to enhance overall understanding of 

7 existing and potential transport and exposure processes. The CSM is intended to encompass 

8 all potential past ordnance-related uses on Adak (the primary sources) and the expected 

9 exposure pathways associated with those uses. In the CSM, the AOPC types are the primary 

10 sources of contamination. The primary release mechanisms are the actions that occurred in 

11 the AOPCs that may have resulted in the release of ordnance contamination. The expected 

12 type of ordnance contamination in an AOPC depends on both the AOPC type and the type of 

13 primary release mechanism. Secondary sources are the media in which the ordnance 

14 contamination is expected to be located as a result of a release. 

15 2.9 AOPC EVALUATION 

16 2.9.1 Preliminary Assessment Screening 

17 The OU B project team, consisting of representatives from the Navy, EPA, ADEC, and their 

18 consultants as well as from USFWS, TAC, and the A/PIA, was created in August 1999 to 

19 develop a cleanup approach for OU B consistent with the CERCLA process and acceptable 

20 to Adak stakeholders. An Adak community representative was added to the project team to 

21 help coordinate on-island activities and input to the process. An initial step in this approach 

22 was the development of a preliminary analytical framework, building on four screening 

23 criteria, with which to categorize an AOPC: 

24 • Likelihood of UXO contamination 

25 • Density of UXO contamination 

26 • Ordnance hazard severity 

27 • Strength of archival and field evidence 

28 The project team developed details of the framework, the interrelationship between the 

29 criteria, and the data dimensions relevant to each criterion in increasing detail during the 

30 course of the development of the Draft Final Preliminary Assessment (Foster Wheeler 

31 Environmental 2000b) over the course of several months. The Draft Final PA is included in 

32 the administrative record and may be referred to for additional detail regarding the site 

33 screening process for OU B Adak. 

G:\WP\2278\I3605.DOC • 7/12/01 
2-19 



Final Remedial Investigation/Feasibility Study 
Contract No. N62742-99-D-1800 
CTO 0002 

July 13,2001 

1 The PA documents the screening process used for AOPCs. 

2 Phase I of the PA screening process coupled an evaluation of the assumed or demonstrated 

3 likelihood, density, and potential severity of contamination with an analysis of the relative 

4 strength of evidence supporting those assumptions to determine whether or not each AOPC 

5 represented a significant enough hazard to warrant consideration of further action. Further 

6 actions include additional investigations, evaluation in the FS, and immediate actions. 

7 Those sites that were rated as not posing an unacceptable hazard related to ordnance as 

8 supported by an acceptable level of evidence were judged to be appropriate for NOFA and 

9 were eliminated from additional screening or consideration for further action. Those sites 

10 not initially screened as NOFA were forwarded to the Phase II of the PA screening process 

11 for decision making on the need for future actions such as investigation or remediation. 

12 These sites were advanced to Phase II of the Level 1 Screen. Those sites having a low 

13 likelihood and density of contamination, and which were known or suspected to contain 

14 relatively low-hazard ordnance, were screened as NOFA if the assumed CSM was supported 

15 by acceptably strong data. Sites known or suspected to have low quantities of low-hazard 

16 ordnance, but not having an acceptable strength of data to support the assumed CSM, were 

17 referred to site investigation during this screening phase. Some level of additional data 

18 collection or visual observation was needed in order to complete the hazard screening for 

19 these sites. Sites that did not meet the decision criteria for NOFA or site inspection were 

20 advanced for prioritization of further action (either investigation or cleanup) and 

21 determination of the most appropriate form of action based on relative hazard. 

22 Phase II of the PA screening process evaluated AOPCs with respect to the ease of access for 

23 both assessment and exposure to ordnance. Sites with very limited access would not only be 

24 very difficult to assess, but would not pose the same level of hazard as an accessible site 

25 containing the same type and quantity of ordnance. Sites with lower accessibility were 

26 judged to have a lower priority for action than those freely accessible to the public. 

27 Following this phase of screening, AOPCs having a high enough ranking for further action 

28 were evaluated to determine the most appropriate level of action. This determination was 

29 based on the perceived qualitative risk for the AOPC (ordnance hazard ranking) and the 

30 relative access to public exposure. A decision tree was developed for each ordnance hazard 

31 category to simplify and standardize this process. Sites that did not meet the minimum 

32 strength requirement for further action were eliminated from the process based on a NOFA 

33 decision. 

34 
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1 2.9.2 PA Outcomes 

2 One hundred eighty-three AOPCs were created for PA screening. Of this number, 78 were 

3 found to require NOFA (i.e., no further consideration in the RI/FS process) based on 

4 historical and physical evidence that indicated the site posed little or no qualitative risk to 

5 future residents of Adak. This group of AOPCs included 27 of the proposed defensive 

6 minefields on Adak, which all evidence indicates were never installed, and 15 small arms 

7 ranges, which evidence suggests were used only for the firing of small caliber weapons. 

8 Twenty-six AOPCs were referred for Site Inspection due to a lack of evidence with which to 

9 assess potential risk. These sites include firing points and bivouac areas where no physical 

10 investigation has been performed. The known gun emplacements on Adak are also generally 

11 included in this group. Seventy-seven of the AOPCs screened were referred for RI either 

12 because the available field data did not support the documented historical land use or 

13 because it did, suggesting that the site requires further consideration for physical 

14 investigation or remediation. These AOPCs include the bulk of the impact areas on Adak, as 

15 well as the range areas at Andrew Lake and most of the sites where ordnance was found 

16 during the 1999 field investigation. Two sites were sent directly to FS based on previous 

17 remediation or special circumstances preventing investigation. 

18 The results of the Level I Screen are summarized in Table 2-5. It also contains comments 

19 that reflect adjustments to the outcome that have generally been agreed on during the OU B 

20 project team discussions/meetings. For example, the combat ranges were referred for 

21 additional investigation even though these areas emerged from the screening process as 

22 NOFA sites. The Navy also determined that a small number of sites identified for inspection 

23 should move directly to RI in order to facilitate complete and efficient collection of data 

24 needed for FS (i.e., collect all data with fewer site visits to optimize use of investigation time 

25 and funding). As a result of the status adjustments, 73 sites were eliminated from the 

26 process based on historical and physical evidence that indicated the site posed no 

27 unacceptable hazard related to ordnance to current or future residents of Adak. Sixty-nine 

28 sites were referred for RI; 18 sites moved forward to inspection; and, 17 sites were sent 

29 directly to FS. Six AOPCs were not be carried forward in the RI process under the BRAC 

30 program, because they encompass areas outside the military reservation and are the 

31 responsibility of the U.S. Army Corps of Engineers (Corps) under the Defense 

32 Environmental Reuse Program-Formerly Utilized Defense Sites (DERP-FUDS) program. 

33 These are near the southern portion of Adak, outside of the former NAF Adak. The 

34 adjustments to AOPC status made following the Level I screen are summarized in Table 2-6, 

35 which includes the rationale for each change. 
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Table 2-5. Summary of Level I Screen Results Page 1 of 9 

Candidate Site 
O U B 

Subgroup 
No. of 

AOPCs 

Status of AOPCs 

Comments Candidate Site 
O U B 

Subgroup 
No. of 

AOPCs NOFA RI Inspection 
Document 

in FS Comments 
Andrew Lake Disposal Area 2 

ALDA-01 2 Y Forwarded directly to FS 
ALDA-02 2 Forwarded directly to FS 

Andrew Lake Hand Grenade Range 1 
HG-01 2 Forwarded directly to FS 

Andrew Lake Mortar Impact Area 3 
MI-01 2 Forwarded directly to FS 

MI-02 2 Forwarded directly to FS 
MI-03 2 

•/ 
Forwarded directly to FS 

Andrew Lake OB/OD Disposal Range 1 
OB/OD-01 2 s Forwarded directly to FS 

Andrew Lake Range Remainder 4 
RR-01 2 </ Forwarded directly to FS 
RR-02 2 Forwarded directly to FS 
RR-03 2 

•/ 
Forwarded directly to FS 

RR-04 2 
Andrew Lake Rifle Grenade Range (40 mm) 1 

RG-01 2 Evaluate remedial options; accelerated response in 
place (fence) 

Andrew Lake Seawall 1 
ALSW-01 2 / Forwarded directly to FS 

Bay of Island Impact Area 4 

BI-01 2 / 

BI-02 2 

BI-03 2 / Responsibility of ACOE under DERP/FUDS 
program; removed from Navy RI process under 
the BRAC program 
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Table 2-5. Summary of Level I Screen Results (continued) Page 2 of 9 

Candidate Site 
O U B 

Subgroup 
No. of 

AOPCs 

Status of AOPCs 

Comments Candidate Site 
O U B 

Subgroup 
No. of 

AOPCs NOFA RI Inspection 
Document 

in FS Comments 
BI-04 

•/ 
Responsibility of ACOE under DERP/FUDS 
program; removed from Navy RI process under 
the BRAC program 

Blind Cove/Campers Cove Impact Area 10 
BC-01 1 
BC-02 2 
BC-03 2 / 

BC-04 2 / • 

BC-05 1 
BC-06 1 
BC-07 1 
BC-08 2 • 

BC-09A 1 v 
BC-09B 1 Site sent to RI per Combat Range Agreement -

See Exhibit A 
Careful Point Impact Area 1 

CP-01 2 Responsibility of ACOE under DERP/FUDS 
program; removed from Navy RI process under 
the BRAC program 

Chemical Warfare Materials Warehouses 1 
CWS-01 2 

Combat Range #1 3 
Cl-01 2 
CI-02 2 
CI-03 2 Site sent to RI per Combat Range Agreement -

See Exhibit A 
Combat Range #2 3 

C2-01A 2 
C2-01B 2 s 
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Table 2-5. Summary of Level I Screen Results (continued) Page 3 of 9 

Candidate Site 
OUB 

Subgroup 
No. of 

AOPCs 

Status of AOPCs 

Comments Candidate Site 
OUB 

Subgroup 
No. of 

AOPCs NOFA RI Inspection 
Document 

inFS Comments 
C2-02 2 Site sent to RI per Combat Range Agreement 

Combat Range #3 4 
C3-01 1 

•/ 
C3-02 1 s 
C3-03 1 / 
C3-04 1 / Site sent to RI per Combat Range Agreement 

Combat Range #4 1 
C4-01 2 Responsibility of ACOE under DERP/FUDS 

program; removed from Navy RI process under 
the BRAC program 

Combat Range #5 1 
C5-01 2 • Responsibility of ACOE under DERP/FUDS 

program; removed from Navy RI process under 
the BRAC program 

Combat Range #6 2 
C6-01 1 / Site sent to RI per Combat Range Agreement 
C6-02 2 • Responsibility of ACOE under DERP/FUDS 

program; removed from Navy RI process under 
the BRAC program 

Combat Range #8 5 
C8-01 1 
C8-02 1 
C8-03 1 
C8-04 ' 1 
C8-05 1 Site sent to RI per Combat Range Agreement 

Davis Lake Ordnance Warehouses 1 
DL-01 2 / 

Finger Bay Ammunition Pier 2 
FBAP-01 2 
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Table 2-5. Summary of Level I Screen Results (continued) Page 4 of 9 

Candidate Site 
O U B 

Subgroup 
No. of 

AOPCs 

Status of AOPCs 

Comments Candidate Site 
O U B 

Subgroup 
No. of 

AOPCs NOFA RI Inspection 
Document 

in FS Comments 
FBAP-02 2 

Finger Bay Dynamite Storage Area 1 
FBDS-01 2 

Finger Bay Impact Area 9 
FB-01 1 •/ 

FB-02 1 / 

FB-03 1 

•/ 
FB-04 1 •/ 

FB-05 1 
FB-06 1 
FB-07 1 

•/ 
FB-08 1 
FB-09 1 

Gun Emplacements 3 Gun emplacements screened as firing points are 
not included here 

GUN-01 2 Perform reconnaissance if sites can be located 
with reasonable effort. 

GUN-02 2 Perform reconnaissance if sites can be located 
with reasonable effort. 

GUN-03 2 Perform reconnaissance if sites can be located 
with reasonable effort. 

Hammer Head Cove Impact Area 2 
HH-01 2 
HH-02 2 Cliff area inaccessible; .50 caliber small arms only 

per firing order 
Haven Lake Ordnance Area 3 

HL-01 1 y 
HL-02 1 
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Table 2-5. Summary of Level I Screen Results (continued) Page 5 of 9 

Candidate Site 
OUB 

Subgroup 
No. of 

AOPCs 

Status of AOPCs 

Comments Candidate Site 
OUB 

Subgroup 
No. of 

AOPCs NOFA RI Inspection 
Document 

inFS Comments 
HL-03 2 

Lake De Marie Impact Area 6 
DM-01 1 • 

DM-02 1 
DM-03 2 

•/ 
DM-04 2 
DM-05 2 / 

DM-06 1 

•/ 
Lake Jean Ammunition Complex 5 

LJ-01 1 
LJ-02 1 
LJ-03 1 
LJ-04 1 

•/ 
LJ-05 2 

MAUW Complex 1 
MC-01 2 / 

Minefields 
Andrew Lake East 2 1 
Andrew Lake Seawall 2 1 

•/ 
Andrew Lake West 2 1 S 

Candlestick East 2 1 
Candlestick West 2 1 S 

Clam Lagoon Spit 2 1 
Finger Bay North Road 2 1 
Finger Bay NW 2 1 
Finger Bay SE 2 1 
Finger Bay SW 2 1 
Husky Pass 2 1 •/ 
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Table 2-5. Summary of Level I Screen Results (continued) Page 6 of 9 

Candidate Site 
O U B 

Subgroup 
No. of 

AOPCs 

Status of AOPCs 

Comments Candidate Site 
O U B 

Subgroup 
No. of 

AOPCs NOFA RI Inspection 
Document 

inFS Comments 
Kuluk Bay 2 1 y 
Kuluk Bay South 2 1 
Lake Bonnie Rose 2 1 y 

NAVFAC 2 1 
Palisades 2 1 

•/ 
Shagak Bay NE 2 1 

•/ 
Shagak Bay NW 2 1 

•/ 
Data gathered during Rommel Stake Removal 

Shagak Bay SE 2 1 
Shagak Bay SW 2 1 Data gathered during Rommel Stake Removal 
Sweeper Cove North 2 1 
Sweeper Cove NW 2 1 
Sweeper Cove South 2 1 
Sweeper Cove SW 2 1 
Sweeper Cove West 2 1 V 
SWMU 2 (Clam Lagoon) 2 1 y Remediation complete 
Yakatat 2 1 

•/ 
Zeto Point 2 1 

Mitt Lake Impact Area 7 
ML-01 1 

•/ 
ML-02 1 Forward to RI 
ML-03 1 

•/ 
ML-04 1 

•/ 
ML-05 1 Y 
ML-06 2 s 
ML-07 2 

Mount Moffett Impact Area 26 
MM-01 2 

•/ 
MM-02 2 S 
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Table 2-5. Summary of Level I Screen Results (continued) Page 7 of 9 

Candidate Site 
O U B 

Subgroup 
No. of 

AOPCs 

Status of AOPCs 

Comments Candidate Site 
O U B 

Subgroup 
No. of 

AOPCs NOFA RI Inspection 
Document 

inFS Comments 
MM-03 2 
MM-04 2 • Inspect areas not investigated in 1999 
MM-05 2 
MM-06 2 s 
MM-07 2 
MM-08 2 

•/ 
MM-09 2 Y 

MM-10A 2 / 

MM-10B 2 / 

MM-10C 2 
MM-10D 2 y 

MM-10E 2 
MM-11 2 • 

MM-12 2 
MM-13 2 s 
MM-14 2 
MM-15 2 s 
MM-16 2 
MM-17 2 
MM-18 2 s 
MM-19 2 
MM-20 2 
MM-21 2 
MM-22 2 

NAF Adak/Lake De Marie Ammunition 
Complex 

4 Former NM-01 combined with C3-01 based upon 
potential link 

NM-02 1 • 

NM-03 1 
NM-04 1 s 
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Table 2-5. Summary of Level I Screen Results (continued) Page 8 of 9 

Candidate Site 
O U B 

Subgroup 
No. of 

AOPCs 

Status of AOPCs 

Comments Candidate Site 
O U B 

Subgroup 
No. of 

AOPCs NOFA RI Inspection 
Document 

in FS Comments 
NM-05 2 y 

NSGA Magazine Complex 1 
NSGA-01 2 y 

Scabbard Bay Impact Area 5 
SB-01 1 y 
SB-02 2 y 

SB-03 2 y 

SB-04 2 y 
SB-05 2 y 

Small Arms Ranges 
Andrew Lake Rifle Range 2 1 y 

Andrew Lake Seawall Pistol Range 2 1 y 

Andrew Lake Seawall Rifle Range 2 1 y 

Andrew Lake Sub-Caliber Training Range 2 1 y 

Black Powder Sportsman's Club 2 1 y 

Finger Bay Pistol Range 2 1 y 

Finger Bay Rifle Range 2 1 y 

Finger Bay Submachine Gun Range 2 1 y 
Lake De Marie Rifle Range 2 1 y 

Mitt Lake Sportsman's Pistol Range 2 1 y 
Mitt Lake Sportsman's Rifle Range 2 - 1 y 

NSGA Rifle Range 2 1 y 

NAF Trap and Skeet Range 2 1 y 
Nurses Creek Rifle Range 2 1 y 

Radar Hill Rifle Range 2 1 y 
Source Area-92 (Finn Field Bomb Burn Site) 1 

SA92-01 2 y 
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Table 2-5. Summary of Level I Screen Results (continued) Page 9 of 9 

Candidate Site 
O U B 

Subgroup 
No. of 

AOPCs 

Status of AOPCs 

Comments Candidate Site 
O U B 

Subgroup 
No. of 

AOPCs NOFA RI Inspection 
Document 

in FS Comments 
Source Area-93 (WWII Mortar Impact Area) 4 

SA93-01 2 V Forwarded directly to FS 
SA93-02 2 Forwarded directly to FS 
SA93-03 2 Forwarded directly to FS 
SA93-04 2 Forwarded directly to FS 

Unnatural Mounds 0 No evidence (historical or physical) of ordnance-
related use. 

Urban Area 4 
UA-01 1 
UA-02 1 
UA-03 2 / 

UA-04 2 / 

WWII Ammunition Pier (Sweeper Cove) 2 
AP-01 (Land-based area) 2 
AP-02 (Sediment beneath former pier) 2 S 

WWII (Near Runways) 2 
RW-01 1 y 

RW-02 2 
WWII Magazine-Andrew Lake Seawall 1 

MAG-01 2 V 

WWII Temp Bomb Storage (Kuluk Beach) 1 
TBS-01 2 / 

Zeto Point Impact Area 1 
ZP-01 1 

Total 183 78 11 26 2 
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Table 2-6. OU B Project Team Approved Adjustments to Level I Screen Results 
Adjustment Made to Reason for Adjustment No. of AOPCs Affected Revision to Table 5-1 Totals Status Totals 

PA Outcome 
Name(s) of AOPCs 

Affected 

N
O

F
A

 

— 

5 

In
sp

ec
ti

on
 

fa 

T
o
ta

l 

Original PA Totals 78 77 26 2 183 
Screened to NOFA; 
Forwarded to RI 

Combat Range Agreement 
to resolve disputed screen 
outcome. 

5 
Cl-03,C2-02, C3-04 

C6-01.CS-05 

Subtract 5 from NOFA site 
total; add 5 to RI site total 

73 82 26 2 183 

Screened to RI; 
Forwarded directly to FS 

Considered to have 
sufficient data for FS. 

14 
ALDA-01, ALDA-02 
HG-01, MI-01, MI-02 

MI-03, OB/OD-01, RR-01 
RR-02, RR-03, SA93-01 

SA93-02, SA93-03 
SA93-04 

Subtract 14 from RI site total; 
add 14 to FS site total 

73 68 26 16 183 

Screened to Inspection; 
Forwarded directly to FS 

Considered to have 
sufficient data for FS. 

1 
ALSW-01 

Subtract 1 from Inspection 
site total; add 1 to FS site 
total 

73 68 25 17 183 

Screened to Inspection; 
forwarded directly to RI 

RI needed to support FS; 
promote efficiency by 
eliminating inspection phase 

1 
ML-02 

Subtract 1 from inspection 
site total; add 1 to RI site 
total 

73 69 24 17 183 

Screened to Inspection; 
eliminated from process 

These AOPCs remain the 
responsibility of the ACOE 
under the DERP/FUDS 
program. 

6 
BI-03.BI-04, C4-01 
C5-01, C6-02, CP-01 

Subtract 6 from Inspection 
site total 

73 69 18 17 177 

Adjusted Totals 73 69 18 17 177 
(See 

note 1) 
Notes: 
1. The total number of AOPCs considered in the PA has not been adjusted down to reflect the six DERP/FUDS sites removed from the process since these sites were screened prior to removal for 

purposes of information. Therefore the total number of sites screened remains at 183, with 177 sites having a definitive outcome. 
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1 3. REGULATORY AND INVESTIGATIVE SUMMARY 

2 3.1 REGULATORY STATUS 

3 In 1980, the DoD established the Installation Restoration (IR) Program to address 

4 environmental contamination at defense facilities. Naval Facilities Engineering Command 

5 implements the IR Program in accordance with CERCLA, which set forth regulations 

6 governing cleanup investigations and activities for hazardous waste sites. The IR Program 

7 addresses sites both on and off the EPA's NPL. 

8 Also in 1980, as part of the IR Program, the Navy adopted the Navy Assessment and Control 

9 of Installation Pollutants (NACIP) Program to address environmental contamination at naval 

10 facilities. In 1986, during the first phase of the NACIP Program, an initial assessment study 

11 (IAS) was conducted at many sites on Adak. Following the completion of the IAS in 1986, 

12 the NACIP Program was discontinued and replaced by EPA investigative methodologies and 

13 terminology. Site inspections and Resource Conservation and Recovery Act (RCRA) 

14 facility assessments were conducted in 1989 and 1991, respectively, both according to EPA 

15 guidance. 

16 3.1.1 Federal Facilities Agreement, State Adak Environmental Restoration 

17 Agreement, and Federal Facilities Compliance Agreement Status 

18 During the 1986 IAS, 32 sites were identified that were potentially contaminated with 

19 hazardous substances, including chlorinated solvents, batteries, and transformer oils 

20 containing polychlorinated biphenyls (PCBs), over a 40-year period. These areas included 

. 21 landfills, storage areas, drum disposal areas, spill sites, and pits for waste oil and firefighting 

22 training (Naval Energy and Environmental Support Activity [NEESA] 1986). The 

23 contamination at these sites potentially posed a threat to the sensitive environments both on 

24 and off the island, including the Wildlife Refuge, migratory pathways, spawning and feeding 

25 areas for fish, state land designated for refuge management, wetlands, and possibly the 

26 estimated 2,000 people (as of 1992) living within 1 mile of hazardous waste sources 

27 (EPA 1992). 

28 In October 1992, NAF Adak was proposed for the NPL and officially placed on the list in 

29 May 1994. The FFA, an agreement between the Navy (as lead agency), EPA, and the State 

30 of Alaska which specified the scope, process, and overall schedule for environmental 

31 investigations to be completed under the CERCLA process, was signed in November 1993. 
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1 Subsequent to signature of the FFA, a separate agreement was entered into by the State of 

2 Alaska and the Navy to define the process and schedule to address petroleum contaminated 

3 sites on Adak. This agreement, referred to as the State-Adak Environmental Restoration 

4 Agreement (SAERA) was signed in April 1994. 

5 An additional agreement governing cleanups on Adak is the Federal Facilities Compliance 

6 Agreement (FFCA) of 1990 with EPA, which governs RCRA sites. The FFCA currently 

7 covers the closure of three sites: the Hazardous Waste Container Storage Facility (SWMU 

8 24), the Fuel Division Area Drum Storage (SA 77), and the Metals Landfill Waste Pile 

9 (a small area within the Metals Landfill, SWMU 13). Closure at these sites has been 

10 completed, and final approval of the closure is anticipated from EPA. 

11 3.1.2 BRAC Process 

12 In October 1995, the closure of the former NAF Adak was signed into law under the BRAC 

13 Act. The base was operationally closed March 31,1997. 

14 When military bases such as the former NAF Adak close under BRAC, Local Reuse 

15 Authorities (LRAs) are formed to develop and implement a reuse plan. In the case of the 

16 former NAF Adak, BRAC laws and regulations related to reuse were used as a guide. 

17 Technically, the BRAC regulations do not apply because DoD does not own any real estate 

18 on the island, which is part of the Alaska Maritime Wildlife Refuge. The Adak Reuse 

19 Planning Committee was initially established by the State of Alaska to serve as the entity 

20 responsible for generating the redevelopment plan. The committee consisted of stakeholders 

21 with current or potential economic interest in Adak following the transfer of the property 

22 from the Navy. In 1996, reuse planning was taken over by the Adak Reuse Corporation 

23 (ARC) which has signed an interim lease with the Navy allowing some limited reuse 

24 functions to occur in the downtown area of Adak. 

25 The most recently released reuse plan for Adak was the February 2000 version (ARC 2000); 

26 the September 2000 version has been produced, but not released. This plan includes reuse 

27 options for the airport facilities and ARC is considering the viability of exporting fresh water 

28 from Adak. Adak residents voted in April 2001 to become a Second Class City. Basewide 

29 reuse planning under the purview of the DoD and the Navy includes an environmental 

30 baseline survey (EBS) and completion of a BRAC Cleanup Plan (BCP). A final reuse plan 

31 has not been approved; however, in the absence of an approved plan, the current plan is 

32 being used as the basis for future land use planning for the purposes of the OU B 1 RI/FS. 

33 Environmental cleanup will be conducted on Adak as a result of decisions made by the 
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1 Navy, the EPA, and ADEC (together referred to as the BRAC Cleanup Team [BCT]) as well 

2 as input from stakeholders in the reuse and cleanup process. In its role, the BCT makes 

3 decisions pertaining to the environmental cleanup and also writes and implements the BCP. 

4 The purpose of the BCP is to document cleanup decisions and cleanup acceleration methods 

5 selected by the BCT. 

6 Assisting the BCT is the BRAC Environmental Cleanup Team (BECT), which includes 

7 technical advisors, stakeholders, representatives of the Navy, EPA, ADEC, and the USFWS. 

8 The mission of the BECT is to make and implement decisions on environmental priorities 

9 and actions required for closure and future use of the former NAF Adak. The Adak BECT 

10 assists the BCT in writing and implementing the BCP. The Adak BECT also provides 

11 continuing support for environmental cleanup decisions and methods and works to promote 

12 community involvement in the cleanup process. 

13 Parallel with the work of the BCT and Adak BECT is the work of the Adak Restoration 

14 Advisory Board (RAB). The Adak RAB is a group of interested citizens who advise the 

15 Navy on decisions concerning cleanup on Adak. 

16 A Biological Technical Assistance Group (BTAG) has been established to review 

17 documents and information generated about Adak and to make recommendations concerning 

18 the nature of future work, specifically with respect to the structure of biological and 

19 ecological monitoring as well as remedial strategies to achieve maximum benefit in terms of 

20 the environment. The BTAG consists of representatives from the Navy, USFWS, EPA, 

21 ADEC, National Oceanic and Atmospheric Administration (NOAA), and National 

22 Biological Service (NBS). The BTAG members include representatives with specialized 

23 expertise in biological and ecological matters related to the Aleutian Islands, and more 

24 specifically, Adak. 

25 The next phase of the BRAC process includes activities associated with decision making by 

26 the DoD and the Navy regarding land disposal. This phase includes the issuance of one or 

27 more land disposal decision documents, or similar decision documents. It also includes the 

28 approval of applications submitted by the LRA or others for property under various public 

29 purpose conveyance authorities (e.g., public airport and economic development) (DoD 

30 1 995). 

31 After decisions regarding final disposal have been issued by the DoD and the Navy, the last 

32 phase of the BRAC process, parcel-by-parcel decision implementation, begins for each 

33 disposal parcel. To expedite the transfer of parcels, the Department of the Navy completes a 
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1 finding of suitability to transfer (FOST) or a finding of suitability to lease (FOSL). The 

2 FOST/FOSL process determines whether each respective property is environmentally 

3 suitable for its intended use and sets forth any land use restrictions to address property that 

4 retains physical hazards or chemical contamination. In addition, sites may be identified 

5 which contain OE/UXO materials resulting from past activities. The DDESB requires that a 

6 site assessment be performed to determine the extent of UXO contamination. Prior to 

7 transfer, land must be evaluated and remediated to the extent necessary to provide a level of 

8 protection of human health and the environment that is consistent with the reasonably 

9 anticipated future use of the property. The FFA parties are required to develop a CERCLA-

10 consistent plan for performance of this site-specific assessment to determine whether the 

11 property is suitable for the intended land use and for determining what remediation, if any, is 

12 required to facilitate the future land use. In an effort to achieve land transfer by the end of 

13 2001, the Navy proposed splitting OU B into two separate units, OU B 1 and OU B 2. OU B 

14 1 includes parcels that have a high likelihood of completed remedial actions in the 2001 field 

15 season. OU B 2 includes areas on Mt. Moffett and Parcel 4. These areas may take longer to 

16 remediate and, if not addressed separately, could delay the initial land transfer. 

17 CERCLA and the FFA require continual community involvement throughout the cleanup 

18 and closure of the former NAF Adak. This community involvement is accomplished 

19 through the establishment of a community relations plan (CRP). The purpose of the CRP is 

20 to facilitate public participation and encourage cornmunication among those who have 

21 responsibility for and interest in the community and environment on Adak Island and 

22 throughout the State of Alaska. In addition, the CRP promotes understanding of the Navy's 

23 responsibilities and the cleanup process, thereby enabling the Navy to carry out an 

24 environmental program that protects human health and the environment (URS 1995c). 

25 The selection of remedial actions that are to be implemented at an NPL site are formalized in 

26 the Record of Decision (ROD). Additionally, the ROD(s), certifies that the remedy selection 

27 process was carried out in accordance with CERCLA and the National Contingency Plan 

28 (NCP). The OU B 1 ROD will describe the treatment, engineering, and institutional 

29 components of any required remedial actions and remediation goals. 
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1 4. COMMUNITY RELATIONS 

2 In July 1999, under the provisions of the existing FFA for the cleanup of the former NAF 

3 Adak, and in order to address issues of concern, the Navy, EPA, and the State of Alaska 

4 formed an OU B project team. This team includes representatives from the Navy, EPA, 

5 State of Alaska, USFWS, TAC, and A/PIA, as well as technical support from experts in the 

6 field of UXO investigation and cleanup and community relations. The OU B project team 

7 was tasked with developing a plan for investigating sites with potential UXO contamination 

8 that addressed the concerns of regulatory agencies as well as community members and TAC, 

9 as the future user of the Island. This plan is formally referred to as the RI/FS Work Plan for 

10 OU B. The Work Plan was approved by EPA in December 2000. 

11 Since its formation in August 1999, the OU B project team worked closely to resolve 

12 complex technical issues related to completing the RI/FS Work Plan. The project team 

13 generally met on a monthly basis with regular teleconferences and e-mail communication 

14 among members of the team. A key component of the project team's work was reaching out 

15 to stakeholders to ensure their concerns were addressed. The project team met with the RAB 

16 and held open houses to invite community input. In addition, a cooperative agreement 

17 between the Navy and A/PIA developed to facilitate A/PIA's participation as a member of 

18 the OU B project team. Some of the activities used to address public relations concerns are 

19 described below. 

20 4.1 INFORMATION REPOSITORIES 

21 The Information Repository, which includes a copy of the Administrative Record and all 

22 documents used by the parties under the FFA, is located at the University of Alaska, Reserve 

23 Room, 3211 Providence Drive, Anchorage, Alaska, and is open to the public. The official 

24 copy of the Administrative Record is located at Engineering Field Activity, Northwest (EFA 

25 Northwest), Poulsbo, Washington. The Administrative Record includes all the documents 

26 used by the parties under the FFA to come to its decisions regarding Adak remediation. In 

27 addition, the majority of significant documents regarding the environmental investigation of 

28 Adak and the cleanup process are available to individuals on Adak at the Caretaker Support 

29 Office (CSO). The entire body of each document produced relative to OU B issues is 

30 available on Adak Island, along with copies of community and RAB briefing materials, 

31 newsletters, and fact sheets. Documents are also available on the Web site 

32 www.adakupdate.com. 
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1 4.2 COMMUNITY RELATIONS PLAN 

2 The CRP formalizes the process for involving the Adak Island community, interested 

3 members of the public, and the extended community in environmental restoration and 

4 property reuse. The first CRP, prepared in 1993, was rewritten in September 1994, revised 

5 in May 1995, and revised again in December 1996. The plan was reviewed in August 1999 

6 and revised to include a comprehensive stakeholder relations plan, monthly newsletters, and 

7 the development of a Web site. A complete update of the CRP will be available for 

8 stakeholder review and is expected to be finalized in 2001. 

9 4.3 RESTORATION ADVISORY BOARD 

10 A RAB was formed in 1996 to advise the Navy on decisions concerning cleanup on Adak. 

11 Individuals interested in becoming members of RAB filled out applications. All applicants 

12 were accepted as RAB members. The group originally consisted of approximately 45 

13 interested private citizens and representatives of various organizations such as TAC and 

14 ARC, but in early 1998 consisted of 18 members. In September, additional RAB members 

15 representing the newly emerging community on Adak were added as official members of the 

16 RAB. 

17 The RAB meets on a regular basis, generally monthly. Meetings are held at Anchorage, 

18 Alaska, or on Adak Island and facilities are provided to allow interested parties to participate 

19 by telephone if desired. One of the RAB's activities has been to review reports and provide 

20 comments to the Navy. Recently, with the establishment of on-island permanent residents 

21 and families, an Adak Community Council has been formed and is represented on RAB. 

22 The Aleut community is represented on the RAB and has been involved in the development 

23 of the Adak cleanup. The Chief Executive Officer for TAC served as the RAB co-chair 

24 from the RAB's inception until April 2000. Members of the A/PIA, which is the designated 

25 representatives for the federally recognized Aleut Tribal interests, and other Aleut 

26 community members have been active participants in the RAB. In addition, A/PIA and the 

27 Navy have entered into a cooperative agreement to facilitate A/PIAs participation in matters 

28 related to the environmental cleanup on Adak. Citizens can call the toll-free information 

29 line (1-800-360-1561) to get meeting dates and times. Al l RAB meeting information is also 

30 regularly posted on the Web site http://www.adakupdate.com. 

31 In the spring of 1999, RAB received a grant for and obtained a technical advisor to review 

32 documents and provide technical support. 
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1 4.4 BIOLOGICAL TECHNICAL ASSISTANCE GROUP 

2 In addition to RAB, a BTAG was formed to provide expert advice on ecological and 

3 biological issues affecting military installations throughout the Aleutian Island region. 

4 Consisting of representatives from the Navy, EPA, ADEC, USFWS, NOAA, other resource 

5 agencies, and universities, the BTAG has been meeting each year since 1994. Meetings are 

6 held in Anchorage, generally in March or April. 

7 4.5 MAILING LIST 

8 The Navy maintains and regularly updates two mailing lists: a RAB-members list and a 

9 general mailing list. Approximately 40 names are on the RAB-members list. More than 255 

10 names are on the general mailing list, which includes individuals, environmental 

11 organizations, businesses, and agencies. Both lists are published in the current CRP. The 

12 list is updated regularly as additional individuals request information and/or involvement. 

13 4.6 FACT SHEETS AND NEWSLETTERS 

14 Since April 1993, numerous fact sheets and newsletters have been distributed. Since 

15 September 1999, either a joint Navy, EPA, ADEC newsletter called Adak Update or a fact 

16 sheet from the Navy has been published. The newsletter is distributed to the individuals and 

17 groups on the general mailing list as outlined in the revised CRP. Additional copies of the 

18 newsletter and fact sheets are sent to the information repository on Adak Island, to be 

19 available for community review. 

20 4.7 OPEN HOUSES 

21 In addition to formal community briefings and RAB meetings, a series of open houses have 

22 been held on Adak and in Anchorage. These open houses allow for project managers and 

23 project team members from the Navy, EPA, and ADEC to be available on a one-on-one 

24 basis to answer questions from the public and to address concerns. These open houses first 

25 started in July 1993 and have been held in May 1994; February 1998; September 1999; and 

26 January, April, and June 2000. In July 1995, after Adak was placed on the base closure list, 

27 a scoping meeting was held to discuss the closure and its implications. A meeting with the 

28 community was held by RAB in late September 1999. In addition, an open house was 

29 scheduled to coincide with the November 1999 RAB meeting in Anchorage. RAB meetings 

30 were also held on Adak and in Anchorage in the summer, fall, and winter of 2000. 

31 4.8 HOTLINES 

32 To proactively support LRA and RAB, the Navy established a toll-free hot line in December 

33 1995. RAB members and citizens interested in reuse or environmental restoration of Adak 
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1 are encouraged to call 1-800-360-1561 and to leave a message regarding their questions or 

2 concerns. Messages are retrieved daily and responses are made as soon as possible, 

3 generally within 3 days. 

4 4.9 PUBLIC COMMENT 

5 Public comments have also been solicited through informal avenues such as hot lines, open 

6 houses, and RAB meetings, via the Internet and through formal public comment periods. 

7 Two Proposed Plans, one for CERCLA sites and one for petroleum sites, were released to 

8 the public January 19,1998. The Proposed Plans and public meetings were advertised in the 

9 Anchorage Daily News January 14 and February 10,1998. Approximately 400 copies of the 

10 Proposed Plans were made available at public meetings, at RAB meetings, through a mailing 

11 list, at the CSO, in the Administrative Record at EFA Northwest in Poulsbo, and in the 

12 Information Repository at the University of Alaska Library in Anchorage. Open houses and 

13 public meetings were held in Anchorage February 12, 1998, and on Adak February 25,1998. 

14 A Navy representative presented the Proposed Plans, and representative from the Navy, 

15 EPA, and ADEC answered questions. The public comment period on the Proposed Plans 

16 was held January 19 to March 4, 1998. The open houses outlined above, as well as the 

17 Web site and information distributed in newsletters and fact sheets, all have worked to 

18 enhance the opportunity for public comment. 

19 The Navy, EPA, and ADEC has responded to public comment in a variety of ways. The public 

20 expressed concern with PCB contamination on Adak. The Navy further investigated South 

21 Sweeper Creek sediments for PCB concentrations in early 1998 and removed and disposed of 

22 PCB-contaminated sediments in South Sweeper Creek during the 1999 field season. 

23 Ordnance materials constitute a primary concern for many community members. In response 

24 to these concerns, the Navy conducted ordnance materials surveys and extensive intrusive 

25 sampling in the downtown area. The Navy completed clearance of the SWMU 2 minefield in 

26 the fall of 1998 and is evaluating other potential ordnance materials areas. A separate OU, 

27 OU B, was created specifically to address remediation of ordnance materials on Adak. RODs 

28 for OU B 1 and OU B 2 will be produced which will record all decisions made regarding 

29 ordnance after investigations are completed and remedial actions are identified. The updated 

30 community relations and stakeholder involvement plan has specifically been designed to 

31 address community relations' needs relative to ordnance issues under OU B. 

32 The public's concerns about contamination in the marine environment are being addressed 

33 by periodic sampling of mussel and fish tissues. The potential for the presence of uranium 
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1 on Adak was evaluated as part of the radiological survey after the public raised the issue. 

2 The survey concluded that no radiation risks were found on Adak. 

3 4.10 STAKEHOLDER RELATIONS 

4 As part of the updated CRP, a comprehensive stakeholder relations program is being 

5 implemented. A stakeholder is defined as anyone with an economic, social, political, or 

6 personal interest in an issue. A wide range of stakeholders are involved and interested in the 

7 cleanup effort and transfer of property, including government agencies, the community of 

8 Adak, residents of the Aleutian Islands, the Alaska State Legislature, and citizens throughout 

9 the state. The goal of the CRP is to create a forum that allows the voice of interested 

10 individuals to be considered in decision making. The stakeholder communications agenda 

11 identifies the ideas, concerns, values, principles, motivations, and plans of all interest groups 

12 involved. 

13 The stakeholder relations program currently in place serves to identify incongruities 

14 regarding factual information, understandings, and interests. It further seeks to assist the 

15 public in understanding the selected technical solutions under development by providing the 

16 public additional opportunities for input. Numerous one-on-one stakeholder meetings have 

17 been conducted both in person and via telephone since August 1999. In addition, the 

18 stakeholder relations specialist conducted an on-island visit in November 1999, April 2000, 

19 and July 2000 to garner community input, suggestions, and concerns. On-island visits were 

20 conducted in January and April of 2000. 

21 4.11 STAKEHOLDER IDENTIFICATION 

22 Below is a list of identified potential stakeholders. Although the list is not inclusive, it 

23 identifies many of the desired participants from whom information and involvement is being 

24 sought and to whom follow-up stakeholder visits/telephone calls are being conducted. In 

25 addition, these stakeholders are part of the ongoing efforts to keep the public informed by 

26 producing newsletters, fact sheets, etc., as well as providing community and stakeholder 

27 constituency contacts. 

28 Federal Agencies 

29 • U.S. Department of Agriculture, Forest Service 
30 • U.S. Army Corps of Engineers, Alaska District 
31 • U.S. Department of the Interior, U.S. Fish and Wildlife Service 
32 • Department of Transportation, U.S. Coast Guard 
33 • U.S. Environmental Protection Agency 
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1 State Agencies 

2 • Alaska State Legislature 
3 • Department of Environmental Conservation 
4 • Department of Natural Resources 
5 • Office of Governor 
6 • Division of Governmental Coordination 

7 Local Government Agencies 

8 • Adak Community Council 
9 • Attu Community Council, School District Superintendent 

10 • City of Dutch Harbor 
11 • CityofAtka 
12 • Aleutian Region School District 

13 Native Organizations and Individuals 

14 • The Aleut Corporation 
15 • Adak Enterprise Corp. 
16 • United Aleut Nation 
17 • Alaska Federation of Natives 
18 • Aleutian Village Corporations 
19 • Chairman, TAC 
20 • Chris Gates, Executive Director 
21 • Rex Poe Mayor, Adak Community Council 
22 • Agafon Krukoff, Adak Community Council 
23 • Alex Zacheny, Aleutian Region School District 
24 • Steve Cathers, Aleutian Region School District 
25 • Richard Zaharoff, United Aleut Nation 
26 • Norm Baker, UAN, Grants Manager 
27 • Ron Philemenoff, Alaska Federation of Natives representative for 13 Aleutian village 
28 corporations 
29 • Jason Bourdakofsky AFN 

30 Companies and Other Entities 

31 • Gordon Blue, Fishery Industry representative 

32 Business Interests 

33 • Construction Companies 
34 • Environmental Groups 
35 • Norquest Fisheries 
36 • Adak Seafoods 
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1 Media 
2 • Al l Alaskan media outlets 

3 The following methods of stakeholder involvement are being used: 

4 Personal Interviews—Ongoing one-on-one meetings with agency personnel, community 

5 groups, and individuals to provide an opportunity for gathering input. 

6 Restoration Advisory Board—Use this group as a vehicle for providing periodic updates 

7 of project progress and to solicit feedback. 

8 Focus Groups—Temporary groups to consider specific site or project concerns in an 

9 informal setting. 

10 Workshops and Seminars—Provide opportunities on Adak to examine specific aspects of 

11 the regulatory process. 

12 Public Meetings/Hearings—Provide opportunities for the project team and advisory 

13 committee to report on progress and gather formal input for the regulatory process. 

14 4.12 WEBSITE 

15 A project Web site, www.adakupdate.com, is on-line. The site is easily accessed through 

16 common Internet search engines and comes up in the top 10 sites when "Adak" is searched. 

17 Although the site is fully developed, information is still being added. 

18 The Web site contains all of the project newsletters, presentation materials prepared for 

19 RAB, fact sheets, and news releases. The Web site will also provide an opportunity for 

20 stakeholders to interact with project team members using e-mail. Links to appropriate 

21 . technical documents are provided. 

22 Information on RAB meetings, public meetings and open houses, and links to state and 

23 federal agency sites are also provided. The Web site also provides an interactive opportunity 

24 by allowing for the public to e-mail the web manager, who then forwards the comments 

25 and/or questions to appropriate resources. To date, there have been numerous such public 

26 interactions resulting from the Web site. This site has increasingly become a point of 

27 distribution for documents, newsletters, and information on the Adak project. 
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1 5. SITE BACKGROUND AND PHYSICAL SETTING 

2 5.1 SITE LOCATION 

3 Adak Island is located approximately 1,300 air miles southwest of Anchorage, Alaska, in the 

4 Aleutian Island chain. Its geographic position is longitude 176°45' west and latitude 51°45' 

5 north. At 280 square miles, it is the largest of the Andreanof group of the Aleutian Islands. 

6 The developed portion of Adak is limited to the northern half of the Island, which is the area 

7 historically designated as the military reservation. The total acreage of the military 

8 reservation is 80,164 acres. Land use at the former NAF Adak, located in the developed 

9 downtown area of the Island, includes the airfield; port facilities; and light industrial, 

10 administrative, commercial/recreational, and residential areas. The USFWS manages the 

11 southern portion (117,265 acres) of the Island, which is within the Alaska Maritime National 

12 Wildlife Refuge System (see Figure 5-1). 

13 5.2 PHYSICAL SETTING 

14 5.2.1 Climate and Weather 

15 Adak Island has a polar maritime climate characterized by persistent overcast skies, high 

16 winds, frequent and often violent storms, and a narrow range of temperature fluctuation 

17 throughout the year. Adak is located in the region of the polar front, the zone of 

18 convergence between temperate westerly winds (which actually blow from the southwest at 

19 this latitude) and the polar easterly winds. In the area of the Aleutian Islands, this interface 

20 of air masses creates a semi-permanent low pressure zone, particularly strong in the winter, 

21 which generates the frequent low pressure (cyclonic) storms characteristic of the North 

22 Pacific region. 

23 Weather on the island can be very localized—fog, low ceilings, precipitation, and clear 

24 weather are all possible within a distance of a few miles. Storms occur during all seasons; 

25 however, the most frequent and severe storms occur in the winter. The average total annual 

26 precipitation for Adak Island (as measured at the airport) is about 60 inches, most of which 

27 falls as rain in the lower elevations. Average monthly precipitation varies from a low of 

28 about 3 inches during June and July to a high of 7 to 8 inches during November and 

29 December. 

30 
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1 Snowfall averages over 100 inches a year at sea level; however, as a result of the relatively 

2 warm temperatures, snow depth rarely exceeds 1 to 2 feet. The snow level (the elevation at 

3 which precipitation falls as snow instead of rain) varies with the temperature. Typically, 

4 snow occurs on Adak between November and April; however, it melts fairly quickly at 

5 elevations less than 500 feet above mean lower low water (MLLW). At elevations greater 

6 than 1,000 feet above MLLW, snow that falls between November and April will generally 

7 remain as snowpack throughout the winter. During May and October, snow rarely falls at 

8 sea level; however, accumulation may occur at elevations greater than 2,000 feet above 

9 MLLW. From June through September, snow melts in the higher elevations, augmenting 

10 streamflows, and most precipitation falls as rain over the entire Island. There is no 

11 documentation of the annual net loss from permanent snowpack and the loss of snowpack to 

12 events that remove or redistribute it (i.e., sublimation, eolian losses). 

13 Wind conditions are typified by local shifts and rapid changes in velocity. Average wind 

14 velocity is 12 knots, with gusts in excess of 100 knots recorded during winter storms. High 

15 winds are also frequent during the summer months, with gusts over 50 knots not being 

16 uncommon. 

17 The range and magnitude of temperatures on Adak also reflect the polar maritime climate. 

18 Mean monthly temperatures vary from a low of 32.9 degrees Fahrenheit (°F) in February to a 

19 high of 51.3°F in August. The highest recorded temperature for Adak Island is 75°F (August 

20 1956); the lowest recorded temperature is 3°F, recorded in January 1963 and February 1964. 

21 5.2.2 Vegetation 

22 The native vegetation of Adak Island is that of a terrestrial-maritime tundra ecosystem. 

23 Plant communities are treeless and dominated by herbaceous vegetation consisting mostly of 

24 mixed grasses, sedges, forbs, and low-growing woody heaths with lichens and mosses. 

25 Adak Island is lushly vegetated from sea level to about 1,000 feet in elevation. Vegetation 

26 on SWMUs has been surveyed; the plants present in various habitats are detailed in 

27 Ecological Survey of Potentially Contaminated Sites Identified in the Federal Facility 

28 Agreement, Naval Air Facility, Adak Island, Alaska (USFWS 1995a). 

29 5.2.2.1 Uplands 
30 Upland vegetation varies with environmental factors, including the presence of wetlands, 

31 altitude, and shelter from wind. Wetland vegetation consists of hydrophilic sedges, rushes, 

32 willows (small shrub types), horsetails, buttercups, ferns, and butterworts. Upland meadows 

33 that are not classified as wetlands can support a wide variety of vegetation including 
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1 crowberry, sedges, mosses, lichens, various grasses, willows (shrub types), monkshood, 

2 lupines, buttercups, anemone, and cow parsnip (USFWS 1995a). 

3 5.2.2.2 Lakes and Streams 

4 Lakes are generally lacking in vegetation, but the vegetation, when present, includes algae. 

5 Streams support algae, buttercups, Streptopus sp., and umbels. Vegetation in seeps can be 
6 very dense. 

7 5.2.2.3 Nearshore Area and Beaches 
8 Nearshore vegetated terrestrial environments include rocky shores, beach dunes, and 

9 intertidal mudflats. Mudflats are generally lacking in vegetation but may have algal 

10 populations. Rocky shores support rockweed and kelp. Beach dunes are dominated by 

11 Elymus sp. (USFWS 1995a). 

12 5.2.2.4 Introduced Vegetation 

13 Al l trees on Adak Island are introduced species (that is, not native to the area). Black spruce 

14 trees were introduced by the Navy. Some house and garden plants introduced by Adak 

15 personnel grow in the vicinity of base housing. It is likely that house and garden plants 

16 would not survive on Adak Island without continued care (URS 1997a). 

17 5.2.3 Natural Resources 

18 A natural resource management plan for Adak (USD A 1990) guides implementation of the 

19 natural resources management program. Elements of the natural resource program are 

20 discussed in the following sections. 

21 5.2.3.1 Wildlife 

22 Due to the harsh climatic conditions and relative lack of vegetation structure, the diversity of 

23 wildlife inhabiting Adak Island is relatively low. The following sections briefly describe 

24 Adak Island wildlife. For greater detail about the species found on Adak Island, see the 
25 Ecological Survey of Potentially Contaminated Sites Identified in the Federal Facility Agreement 
26 Naval Air Facility, Adak Island, Alaska (USFWS 1995a) and the Remedial 

27 Investigation/Feasibility Study Report (URS 1997a). 

28 Vertebrates 
29 Marine mammals in the bays and harbors of Adak Island, either year-round or on a migratory 

30 basis, include the harbor seal, orca, northern harbor porpoise, Dall's porpoise, sperm whale, 
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1 Baird's beaked whale, goosebeaked whale, minke whale, fin whale, humpback whale, right 
2 whale, sea otter, and Steller's sea lion. 

3 Land mammals on the Island include feral cats, caribou, Norway rats, and arctic foxes, all of 

4 which were introduced. Of the numerous avian species found on Adak, bald eagles are 

5 included. Many of the birds that use Adak Island as habitat do so seasonally. 

6 The aquatic species in Adak Island's rivers and lakes include salmon. In 1993 and 1994, a 

7 USFWS survey found pink salmon (in 50 of 57 streams), coho salmon (in 38 of 57 of 

8 streams), sockeye salmon (at low numbers in 15 of 57 streams), chum salmon (at low 

9 numbers in 11 of 57 streams), Dolly Varden, and three-spine stickleback (URS 1997a; 

10 USFWS 1995b). 

11 Invertebrates 
12 There is a wide variety of spineless sea creatures and insects on Adak Island. The terrestrial 

13 and aquatic invertebrate community is a critical component of the ecosystem. Sea urchins, 

14 mussels, other bivalves, and other species inhabit the nearshore seas and aquatic 

15 environments. Insects of many types live in numerous habitats, from the tundra to the 

16 streams. 

17 Threatened and Endangered Species 
18 The Aleutian Canada goose, which is listed as a threatened species, does not nest on Adak 

19 Island but occasionally stops there. The federally endangered short-tailed albatross may be 

20 found offshore of Adak occasionally, but is unlikely to be found in nearshore waters. 

21 The Steller's sea lion is now listed as endangered. This marine mammal's habitat includes 

22 ocean areas, rookeries, and haulouts. The known rookery and haulout on Adak Island are 

23 near Cape Yakak on the Island's southwest side, within the wildlife refuge. 

24 The Aleutian shield fern, an endangered plant, has its sole habitat on Mt. Reed, where fewer 

25 than 130 plants exist (Boone 1995). Mt. Reed is southwest of downtown Adak. 

26 5.2.4 Geology 

27 Adak Island was formed by geologic events including volcanic eruption and tectonic 

28 subduction (movement of the oceanic crust toward and beneath the continental crust). 

29 Advancing and receding glaciers, frequent rainfall, and high winds have shaped Adak Island 

30 into dramatic hills, valleys, cliffs, and floodplains. The highest point on Adak Island is Mt. 

31 Moffett (elevation approximately 3,875 feet). Some cliffs on the Island rise 2,500 feet above 

32 sea level. Figure 5-1 shows the topographic contours of Adak Island. The majority of the 
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1 Island is underlain by a thick (estimated at 8,000 feet) sequence of rock, designated the 

2 Finger Bay volcanics (Coats 1956). This material was developed 50 to 60 million years ago 

3 as a result of an outpouring of lava, primarily below sea level. 

4 5.2.4.1 Geologic Origins 
5 Adak Island was formed during the last 60 million years by a complex set of geologic 

6 processes resulting from the collision of the North American and Pacific crustal plates. 

7 Erosion of the volcanic rocks resulted in deposits of layers known as the Andrew Lake 

8 Formation, the next major time period of land accumulation on the Island. This sequence of 

9 stratified sedimentary rock is exposed primarily between Andrew Lake and Clam Lagoon 

10 below the 100-foot elevation. 

11 Between 13 and 33 million years ago, after deposition of the Andrew Lake Formation, 

12 several episodes of underground volcanic activity resulted in intrusions of subsurface lava 

13 (or magma) into the Finger Bay volcanics. 

14 About 5 million years ago, a general uplift of the Aleutian Island chain took place and the 

15 present stage of Island growth began (Marlow et al. 1973). This uplift is caused by increased 

16 underthrusting of the Pacific plate and has resulted in volcanic activity that produced three 

17 volcanoes along the northern end of the island. The Andrew Bay volcano apparently 

18 developed first and was mostly removed by subsequent marine erosion. The Mt. Adagdak 

19 and Mt. Moffett volcanoes (Figure 5-1) were built up by eruptions that deposited layers of a 

20 fine-grained gray volcanic rock known as andesite. These layers of volcanic rock cover the 

21 top of the Andrew Lake Formation near Clam Lagoon (Scholl et al. 1970). 

22 5.2.4.2 Recent Geologic Activity 
23 A relatively thin layer (generally less than 10 feet) of surface material covers much of the 

24 bedrock of Adak Island. Only the downtown area is known to have accumulated a thick 

25 (greater than 100 feet) sequence of unconsolidated sediments. The primary source of 

26 sediment is weathered volcanic bedrock and volcanic material ejected by nearby volcanoes. 

27 The surface deposits originated primarily through three geological processes: glaciation, 

28 volcanic activity, and erosion and deposition of the resulting sediment into lower-lying 

29 areas. These sediments are classified by their mode of transport or depositional 

30 environment. 

31 5.2.4.3 Earthquakes 
32 Adak Island is adjacent to and overlying a zone at the boundary of the Pacific and the North 

33 American crustal plates where the edge of one plate moves under the other. Seismic activity 
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1 along the Aleutian Islands is considerable, and several large earthquakes have occurred in 

2 the vicinity of Adak Island. The last three major earthquakes in the area occurred on June 9, 

3 1996, in the Aleutian Islands (magnitude 7.7 on the Richter Scale), on May 7,1986, in the 

4 Andreanof Islands (magnitude 8.0 on the Richter Scale), and on March 9, 1957, in the 

5 Aleutian Islands (magnitude 8.6 on the Richter Scale) (URS 1997a). The U.S. Geological 

6 Survey (USGS) maintains seismic sensing equipment on the Island; the University of 

7 Colorado maintained a seismic station on Adak until 1992. 

8 A strong earthquake (generally one registering a magnitude greater than 6.3 on the Richter 

9 Scale) may cause a shifting of surficial geology, thereby exposing buried UXO. In the event 

10 of such an earthquake, the Navy would direct geophysical and UXO teams to re-survey those 

11 areas where subsurface ordnance had been previously detected during RI/FS fieldwork. 

12 5.2.4.4 Surficial Geology 
13 In 1994 and 1995, in cooperation with the Navy, the USGS investigated the hydrogeology of 

14 Adak Island. A result of this study was the creation of a surficial geology map of selected 

15 areas on the northern half of the island. Surficial deposits studied on the northern half of 

16 Adak Island (those areas that include OU A and OU B) include a variety of volcanic, glacial, 

17 eolian (wind-blown), and beach sediments. These deposits are the principal water-bearing 

18 units on the island and the USGS surficial geology map (Waythomas 1995) shows their 

19 distribution. 

20 Adak has been segregated into ordnance-related sectors and further segregated into discrete 

21 AOCs. The following sections summarize the surficial geology of these sectors. 

22 Andrew Lake Ordnance Disposal Area 
23 The bulk of the Andrew Lake Ordnance Disposal Area is composed of eolian sand, 

24 consisting of fine- to medium-grained, well-sorted and locally cross-bedded, wind-deposited 

25 sand. Usually formed in dunes and sand sheets along the coastline, it may contain very thin 

26 layers of ash and peat, usually less than 5 centimeter thick. Discrete areas in the sector are 

27 composed of undifferentiated bedrock outcrops that may include minor amounts of talus and 

28 colluvium. Most areas away from Mt. Moffett and Mt. Adagdak consist of Finger Bay 

29 volcanic debris. Isolated areas in the sector are composed of well-sorted, fine- to medium-

30 grained beach sand. Further discrete areas within the sector are composed of debris flow 

31 deposits, which consist of poorly sorted, matrix and clast supported, angular bouldery gravel 

32 and may consist of reworked lahar deposits, colluvium, and talus. 
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1 Bay of Islands 
2 No information available. 

3 Blind Cove/Campers Cove Impact Area 
4 No information available. 

5 Combat Range 3 
6 The preponderance of the area in C3 is composed of deposits of tephra (airborne volcanic 

7 ejecta) that overlie bedrock, but generally do not obscure bedrock topography and structure. 

8 They vary from 1.5 to 3 meters in thickness and primarily consist of thin beds of ash and 

9 layers of lapilli-sized (2 to 64 rams) tephra. Many of the ash layers are weathered to clay 

10 and many areas are interbedded with peat. Isolated areas within the sector are composed of 

11 tephra that overlie undifferentiated alluvial (river) deposits. Other discrete areas within the 

12 sector are composed of landslide deposits, consisting of discrete bodies of reworked, 

13 unconsolidated sediment formed by slumping, sliding, or short distance debris flow. These 

14 bodies consist of poorly sorted to intact blocks of sediment generally found a short distance 

15 from the source. Further isolated areas within the sector are composed of well- to 

16 moderately sorted coarse- to fine-sand, and minor gravel in nested sets of ridges that are 

17 generally parallel to the present coastline. Deposits probably formed during storms, but are 

18 no longer affected by wave action due to tectonic uplift. Other isolated areas within the 

19 sector are composed of delta deposits, which consist of alluvium deposited at the confluence 

20 of a river and standing water. The deposit consists of moderately sorted sand and gravel 

21 usually overlain by tephra, indicative of former higher lake levels. Some areas within the 

22 sector are composed of undifferentiated bedrock outcrops that may include minor amounts 

23 of talus and colluvium. Most of the areas away from Mt. Moffett and Mt. Adagdak consist 

24 of Finger Bay volcanic debris. 

25 Combat Range 6 
26 No information available. 

27 Combat Range 8 
28 The majority of the area in C8 is composed of deposits of tephra (airborne volcanic ejecta) 

29 that overlie morainal (glacial) deposits. Discrete areas within the sector are composed of 

30 deposits of tephra that overlie lacustrine (lake) deposits. 

31 Finger Bay Ammunition Complex 
32 The bulk of the area in the Finger Bay Ajnmunition Complex is composed of 

33 undifferentiated bedrock outcrops that may include minor amounts of talus and colluvium. 
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1 Most of the areas away from Mt. Moffett and Mt. Adagdak consist of Finger Bay volcanic 

2 debris. Isolated areas within the sector are composed of tephra (airborne volcanic ejecta) 

3 that overlie undifferentiated alluvial (river) deposits. 

4 Finger Bay Impact Area 
5 The greater part of the area in the FB is composed of tephra (airborne volcanic ejecta) that 

6 overlie undifferentiated alluvial (river) deposits. Discrete areas within the sector are 

7 composed of modern stream alluvium, which consists of well- to moderately sorted, angular-

8 to rounded-gravel, sand and minor silt along present day streams and creeks. Isolated areas 

9 within the sector are composed of undifferentiated bedrock outcrops that may include minor 

10 amounts of talus and colluvium. Most of the areas away from Mt. Moffett and Mt. Adagdak 

11 consist of Finger Bay volcanic debris. 

12 Haven Lake Ordnance Storage/Handling Area 
13 The majority of the area in the Haven Lake Ordnance Storage/Handling Area is composed of 

14 deposits of former lakes, ponds, and bogs, that which consist of varying amounts of sand, 

15 silt, clay, peat, and reworked or primary tephra (airborne volcanic ejecta) almost always 

16 overlain by tephra deposits. Isolated areas within the sector are composed of lahar deposits, 

17 which consist of poorly sorted, matrix supported, angular, cobble and boulder gravel of 

18 volcanic origin. The matrix consists primarily of silt and fine sands. Internal clasts are from 

19 the Moffett/Adagdak volcanics and the Finger Bay volcanics are notably absent. These lahar 

20 deposits may vary in thickness from 1 to 15 meters. 

21 Lake De Marie Rifle Range 
22 The Lake De Marie Rifle Range consists of deposits of tephra (airborne volcanic ejecta) that 

23 overlie lacustrine (lake) deposits, tephra that overlie undifferentiated alluvial (river) deposits, 

24 and debris flow deposits, which consist of poorly sorted, matrix and clast supported, angular 

25 bouldery gravel and may consist of reworked lahar deposits, colluvium, and talus. 

26 Lake Jean Ammunition Complex 
27 The greater part of the LJ is composed of deposits of tephra (airborne volcanic ejecta) that 

28 overlie morainal (glacial) deposits, deposits of tephra that overlie lacustrine (lake) deposits, 

29 and deposits of tephra that overlie undifferentiated alluvial (river) deposits. 

30 Mitt Lake Impact Area 
31 The preponderance of the ML is composed of deposits of tephra (airborne volcanic ejecta) 

32 that overlie lacustrine (lake) deposits. Equally represented are deposits of tephra that overlie 

33 bedrock, but generally do not obscure bedrock topography and structure. These deposits 
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1 vary from 1.5 to 3 meters in thickness and consist primarily of thin beds of ash and layers of 

2 lapilli-sized (2 to 64 mm) tephra. Many of the ash layers are weathered to clay and many 

3 areas are interbedded with peat. Also equally represented are undifferentiated bedrock 

4 outcrops that may include minor amounts of talus and colluvium. Most areas away from Mt. 

5 Moffett and Mt. Adagdak consist of Finger Bay volcanic debris. Discrete areas within this 

6 sector are composed of modern stream alluvium, which consists of well- to moderately 

7 sorted, angular- to rounded-gravel, sand and minor silt along present day streams and creeks. 

8 Isolated areas of this sector are composed of tephra (airborne volcanic ejecta) that overlie 

9 undifferentiated alluvial (river) deposits. 

10 NAF Adak/Lake De Marie Storage Magazine 
11 The bulk of the NAF Adak/Lake De Marie Storage Magazine is composed of deposits of 

12 tephra (airborne volcanic ejecta) that overlie morainal (glacial) deposits. Discrete areas 

13 within the sector are composed of deposits of tephra that overlie lacustrine (lake) deposits. 

14 Scabbard Bay Impact Area 
15 No information available. 

16 Zeto Point Impact Area 
17 The majority of ZP is composed of eolian sand, which consists of fine- to medium-grained, 

18 well-sorted and locally cross-bedded, wind-deposited sand. Usually formed in dunes and 

19 sand sheets along the coastline. These may contain very thin layers of ash and peat, usually 

20 less than 5 centimeters thick. Discrete areas within the sector are composed of well-sorted, 

21 fine- to medium-grained beach sand. Isolated areas within the sector are composed of 

22 deposits of tephra (airborne volcanic ejecta) that overlie bedrock, but generally do not 

23 obscure bedrock topography and structure. The deposits vary from 1.5 to 3 meters in 

24 thickness and consist primarily of thin beds of ash and layers of lapilli-sized (2 to 64 rams) 

25 tephra. Many of the ash layers are weathered to clay and many areas are interbedded with 

26 peat. Further discrete areas within the sector are composed of undifferentiated bedrock 

27 outcrops that may include minor amounts of talus and colluvium. Most of the areas away 

28 from Mt. Moffett and Mt. Adagdak consist of Finger Bay volcanic debris. 

29 5.2.4.5 Frost Heave and Erosion 
30 Frost heave can be described as the upward distortion of surface soils and structures due to 

31 subsurface freezing of water and growth of ice masses or ice lenses. However, not all soil 

32 that freezes results in significant heave in the ground surface. In the case of Adak it has been 

33 determined that frost heave is not a significant consideration when evaluating the possible 

34 migration of UXO. 
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T Three important factors, specific to Adak, were evaluated to determine the ability of freezing 
2 temperatures to cause UXO to migrate upward toward the surface: 

3 • Sub-freezing temperatures 

4 • Frost-susceptible soil 

5 • Insulation of soil by vegetation and snow cover 

6 Sub-Freezing Temperatures - Frost depth depends on several variables, but the most 

7 significant is the air freezing index. The daily air freezing index is the difference between 

8 the average daily temperature and the freezing temperature of water. 

9 In order to determine the impact of air temperature on frost heaving on Adak, air temperature 

10 data and air freezing indices for Adak and other Alaska sites for 1999 were obtained from the 

11 National Climatic Data Center (NCDC). NCDC calculated air freezing indices for several 

12 time periods from 1.1 years to 100 years. The frost depths for different elevations were then 

13 calculated based on a decrease in temperature of 3°F for every 1,000 feet of elevation 

14 increase (personal communication, Scott Stephen, 1999). The calculated frost depths for 

15 Adak, in elevation increments of 1,000 feet, are shown in Table 5-1. 

16 Frost-Susceptible Soil - Based solely on the temperature data, it appears that frost heave 

17 may be a significant factor on Adak. However, the upper elevations, where the air freezing 

18 index indicates the greatest potential for frost heave, are characterized by exposed bedrock 

19 or very shallow soil covering bedrock. Under these conditions, ordnance was not able to 

20 penetrate the surface (in the case of bedrock) or are already very near the surface (in the case 

21 of shallow soil covering bedrock). 

22 Table 5-1. Adak Frost Depth in Feet 

Elevation (feet) 
2 Year Return Period 

Silt, Loam Soil Gravel, Sand Soil 
100 Year Return Period 

Silt, Loam Soil Gravel, Sand Soil 
20 0.42 0.56 0.82 1.20 

1,000 1.50 2.10 1.80 2.50 
2,000 3.00 4.00 3.10 4.20 
3,000 4.00 5.20 4.10 5.30 
4,000 4.60 6.30 4.70 6.40 

Anchorage, Alaska 5.10 6.30 

23 Insulation of Soil by Vegetation and Snow Cover - The lower elevations of Adak, that 

24 contain sufficient soil depth for penetration of ordnance and may be susceptible to frost 

25 heave based solely on temperature data, are protected by the insulating qualities of 

26 vegetation and snow cover. This will have the effect of decreasing the already shallow frost 

27 depth calculations (Table 5-1) at lower elevations. Therefore, the maximum calculated frost 

28 depth of 2.5 feet at 1,000-foot elevation should be considered a worst-case scenario which 

29 will be decreased by the presence of tundra and snow cover. 
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1 In conclusion, frost heaving has been determined to be an insignificant factor in the 

2 evaluation of the ability of UXO to migrate upward on Adak for the following reasons: 

3 • The higher elevations that have the required low temperatures for significant frost 

4 heave have little or no soil. 

5 • Lower elevations have relatively minor frost penetration (a maximum of 2.5 feet at 

6 1,000-foot elevation) which is decreased by the insulating properties of thick tundra 

7 vegetation and snow cover. 

8 • The removal objective for the remediation of Adak has been established at 2 feet bgs. 

9 The geophysical instruments used during remedial activities will have the ability to 

10 detect UXO to a depth of 4 feet bgs, which is deeper than the depth to which frost 

11 heave can affect a buried UXO. 

12 5.2.5 Hydrology 

13 5.2.5.1 Surface Water 
14 The surface water hydrology of the northern portion of Adak Island is characterized by short, 

15 steep-gradient streams draining radially from Mt. Moffett and Mt. Adagdak and other upland 

16 areas. Perennial flow is maintained by snow melt in the mountains and groundwater seepage 

17 from the shallow surficial soils. Numerous lakes and sediment deposits occur along stream 

18 courses. Lake Borinie Rose, which stores 500 million gallons of water, is the primary source 

19 of drinking water. Lake De Marie, which stores 200 million gallons of water, and Nurses 

20 Creek are secondary sources. 

21 5.2.5.2 Groundwater 
22 Groundwater on Adak Island occurs predominantly in areas of high permeability, such as 

23 artificial fill or beaches, and in low-lying areas, such as deposits laid down by water or wind. 

24 Groundwater also occurs in upland areas of coarse-grained volcanic deposits that are often 

25 characterized by fragments of rocks ejected during eruptions. Smaller amounts of 

26 groundwater also occur in localized deposits and within fractured bedrock. No aquifer or 

27 significant quantity of groundwater exists where deposits of fine-grained volcanic ash 

28 overlie bedrock. Groundwater is not (and has never been) used as a source of drinking water 

29 on Adak Island. 

30 The downtown area is built on an ancient basin that was naturally filled with sediment and 

31 then artificially filled with dredge material during the World War II buildup. This basin 

32 contains a large lens of fresh groundwater underlain at depth by salt water. Depth to 

33 groundwater is generally 5 to 10 feet below ground surface (bgs) or less. Groundwater level 
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1 and flow direction in the vicinity of the runway are influenced by pumping the airport 

2 ditches to maintain the water level at several feet below the runways. Depth to groundwater 

3 increases with ground surface elevation away from the runways, and ranges up to 25 or more 

4 feet bgs at some of the higher elevations in the area (URS 1995b). 

5 Much of the upland area is covered by a composite layer of weathered volcanic ash that 

6 generally minimizes the amount of rain or snow that permeates deeper than the vegetative 

7 mat on its surface. If the layer of soil under the vegetation is thin, precipitation tends to run 

8 off as surface water or streamflow. If the soil under the mat of vegetation is thicker, 

9 precipitation will penetrate the soil until it reaches the ash layer. At that point, the 

10 precipitation becomes shallow groundwater that flows beneath the vegetative mat toward 

11 discharge areas such as springs or seeps. Underlying the ash layer there may be deposits of a 

12 volcanic gravel known as lahar. Bedrock underlies the ash layer in some areas. 

13 5.3 SITE HISTORY 

14 5.3.1 Pre-World War II Inhabitants 

15 The first recorded visit by non-natives to Adak Island was September 9, 1741, by Captain 

16 Alexi Chirof aboard the Russian vessel St. Paul. The Island was inhabited by a group of 

17 native people known as the Aleuts. It was estimated that over 20,000 Aleuts once lived in 

18 hundreds of small villages scattered throughout the Aleutian Islands. 

19 It is believed that Russian fur traders were attracted to the Aleutian Islands by the abundance 

20 of fur-bearing creatures such as the sea otter and fur seal. In 1867, the United States 

21 purchased the Alaskan Territory (including the Aleutian Islands) for $7.2 million. The 

22 Alaska Territory represented great wealth in the form of furs and gold. Fur trading 

23 continued to be the basis of the Aleutian economy. By 1910, over-hunting and exploitation 

24 had significantly depleted the population of the fur-bearing species of sea otters and fur 

25 seals. In response to this concern, on March 3, 1913, President Taft established the Aleutian 

26 Islands National Wildlife Refuge under Executive Order 1733. (In 1980, the name of this 

27 refuge was changed to the Alaska Maritime National Wildlife Refuge [URS 1997a].) 

28 5.3.2 Military Uses of Adak 

29 The United States declared war on Japan when the Japanese attacked Pearl Harbor on 

30 December 7,1941. On June 3, 1942, the Japanese attacked Dutch Harbor in the Aleutian 

31 Islands. In an attempt to split the U.S. forces, the attack was apparently timed to occur in 

32 sequence with an advance toward Midway Island. The attack on Dutch Harbor was turned 
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1 back by land-based air units operating from secret bases at Umnak and Cold Bay that had 

2 been completed only 6 months prior to the attack. The Japanese naval force retreated to the 

3 west and settled on Kiska Island (previously occupied by a naval weather station) on June 7, 

4 1942. On June 11, 1942, aerial reconnaissance confirmed that the enemy had firmly 

5 entrenched themselves on the islands of Kiska and Attu (Cohen 1981). 

6 Adak Island, because of its strategic location, was selected by the military as a base of 

7 operations to counteract the Japanese invasion. A U.S. military landing force entered Kuluk 

8 Bay on August 30, 1942. The primary mission of the landing force was to construct a 

9 runway to provide for fighter, light bomber, and light transport aircraft and to continue the 

10 offensive against the Japanese farther down the Aleutian chain. 

11 Naval activities began on Adak with the establishment of Albert Mitchell Field in March 

12 1943. The U.S. Army established a base on the Island at the same time and by the summer 

13 of 1943, about 100,000 soldiers and 100 ships were stationed at the base. Immediately after 

14 the World War n build-up of Adak to support air operations against Kiska and Attu, the 

15 military presence on the Island dramatically declined. The U.S. Army controlled operations 

16 in the downtown area until 1950, when the U.S. Air Force took control of the airfield and 

17 renamed it Davis Air Force Base. The Navy conducted seaplane operations in Andrew Lake, 

18 Clam Lagoon, and Albert Mitchell Field from 1943 to 1959, when all operations were 

19 moved to Davis Field. On August 19, 1959, Public Land Order 1949 designated the 

20 northern portion of Adak for use by the Navy for military purposes. 

21 The Naval Complex was composed of the following three naval commands that operated on 
22 Adak Island over the past two decades: 

23 • NAF Adak, which was known as NAS Adak until July 1, 1994. The former NAF 

24 Adak was responsible for air operations, base management, and utility and 

25 infrastructure operations. The former NAF Adak closed operations on March 31, 

26 1997. 

27 • Naval Facility (NAVFAC), which performed oceanographic research and is located 

28 within NAF Adak. NAVFAC closed operations on March 31,1997. 

29 • Naval Security Group Activity (NSGA), which was responsible for communication 

30 functions closed in 1996. 

31 The Naval Complex has two areas with extensive development. The first is the downtown 

32 area of Adak, where NAF Adak was located and which includes the airfield, port facilities, 

33 

G:\WP\2278\R1-FS\13605.DOC 7/16/01 
5-14 



Final Remedial Investigation/Feasibility Study 
Contract No. N62742-99-D-1800 
CTO 0002 

July 13,2001 

1 landfills, sewage treatment facilities, and light industrial, administration, commercial, 

2 recreational, and residential areas (URS 1997a). Figure 5-2 shows the downtown area, 

3 including the airfield's two runways. The second main developed area, formerly used by 

4 NSGA, includes the northern part of the Island and areas around Clam Lagoon. 

5 The Navy closed operations on Adak on March 31, 1997, but retains ultimate responsibility 

6 for Adak through the CSO. A caretaker contract was awarded on April 1, 1997, to maintain 

7 base facilities and continue services in 27 functional areas that include billeting, food, water 

8 and wastewater, fuel, power, heating, and airport operations. Approximately 200 personnel 

9 are living and working on Adak at this time. 

10 5.3.3 Cultural Resources 

11 The status of historical and archaeological resources at Adak is described in the following 

12 sections. 

13 5.3.3.1 World War II-Era Resources 
14 The Historic and Archeological Resources Protection (I-L4RP) Plan found that the Adak Naval 

15 Complex contains three National Register of Historic Places (National Register) resources 

16 from World War U. The three National Register resources are: 

17 • The Adak Army Base and Adak Naval Operating Base National Historic Landmark 

18 (listed on the National Register). 

19 • The Old Chapel, sometimes referred to as the Bering Chapel, Navy Facility T-4182, 

20 and Alaska Heritage Resources Survey (AHRS) number ADK-155 (eligible for the 

21 National Register but has not been formally listed). 

22 • The Adak World War JJ Cultural Landscape Historic District (eligible for the National 

23 Register but has not been formally listed). 

24 5.3.3.2 National Historic Landmark 

25 The National Historic Landmark is part of the National Landmarks Program, which is 

26 separate from, but similar to, the National Register. All landmark properties are also listed 

27 on the National Register. The primary difference between the two programs lies in the level 

28 of historic significance that a resource must meet to qualify as a landmark. Furthermore, 

29 applicable preservation laws generally require a higher level of diligence regarding the 

30 management of a landmark than would normally apply to a National Register resource. 

31 
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1 The Adak National Historic Landmark is listed as a site, which means the location possesses 

2 value regardless of the value of any existing structures. In this case, the value is in the 

3 historic locations of the NAS, Army Field, the Naval Operating Base, the Army Reserve 

4 Depot, various outposts and coastal defenses, and the areas used in staging the recapture of 

5 Attu and Kiska from the Japanese. No formal landmark boundary was delineated, although 

6 Universal Transverse Mercator (UTM) reference points were noted. 

7 The Alaska State Historic Preservation Officer (SHPO) has provided written concurrence 

8 with the Navy's resource evaluation for the Cultural Landscape Historic District. This 

9 concurrence makes the resources eligible for the National Register and makes applicable the 

10 consultation and preservation actions. 

11 5.3.3.3 Old Chapel 
12 The Old Chapel is individually eligible for the National Register because it is considered to 

13 embody the distinctive characteristics of U.S. military construction style and technology 

14 used in Alaska during World War U. As with the Landscape District, the SHPO has 

15 provided written concurrence with the Navy's evaluation, making the chapel eligible for the 

16 National Register. 

17 5.3.3.4 Cultural Landscape Historic District 

18 In a historic district based on a cultural landscape, the most revealing historic elements are 

19 the various manmade landscape features that most convey the district's history, although 

20 buildings, structures, and objects can also contribute. The specific landscape features that 

21 contribute to the Historic District are listed below: 

22 • Zeto Point: Contains the remains of Panama gun mounts and bunkers for the 

23 personnel (also listed on the National Historic Landmark). 

24 • Abandoned Quonset and Pacific Huts: Many hillside areas contain clusters or 

25 single remaining arched metal structures. Many have been preserved through the 

26 years by conversion to recreational cabins for use by personnel stationed at Adak. 

27 • Abandoned Bunkers: The area near Mitt Lake has numerous AO storage bunkers. 

28 • Depressions Remaining From Removed Quonset Huts: Many of the metal huts 

29 used on Adak were embedded into the sod for wind protection and increased 

30 insulation. When these structures were removed, the depressions remained. These 

31 depressions convey the overall pattern of military development and land use. 
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1 • Dikes, Dams, and Waterline: The area near Sweeper Cove and the runways have a 

2 series of dikes and dams constructed to drain the tidal flats of Kuluk Bay to create a 

3 suitable site for the runways. Dams were constructed in the upland areas to create 

4 water reservoirs. The water distribution lines were made of wood and therefore had 

5 to be above ground. There is one remaining segment in place running from Lake 

6 Betty to Finger Bay. 

7 • Roads: An extensive network of roads and roadbeds crisscrosses the northern half of 

8 the Island. Many have been abandoned, but many were continued in use as the 

9 circulation network during the Cold War era. 

10 • Shoreline Alteration: The natural shoreline along the north and west sides of 

11 Sweeper Cove was almost completely altered by the construction of a breakwater, 

12 shoreline stabilization features, and large and small piers. The shoreline along Kuluk 

13 Bay was also extensively altered for most of its length. Some shoreline alteration also 

14 occurred on the edges of Clam Lagoon and Andrew Lake to support a seaplane base. 

15 Clam Lagoon and Andrew Lake are considered historic natural landscape features by 

16 virtue of their use as the runways for the seaplanes. 

17 • Adak National Forest: There are several surviving tree clusters from an Army tree 

18 planting program undertaken in an attempt to enliven the tundra landscape. The 

19 smallest but most visible cluster is along the shoreline highway and has been called 

20 the Adak National Forest. Two other surviving groves from this planting program are 

21 in the drainages of Nurses and Hospital Creeks. 

22 • Small-Scale Elements: Numerous small-scale elements such as revetments 

23 constructed from 55-gallon drums and sites with detritus scattered on the surface or 

24 in shallow pits are scattered throughout the Island. These elements also contribute to 

25 the overall cultural landscape. 

26 5.3.3.5 Cold War-Era Resources 
27 Cold War activity sites and associated buildings and structures that are individually 

28 significant and determined eligible for the National Register by the Alaska SHPO are shown. 

29 The White Alice Site, a Cold War-era communications site, was listed in the National 

30 Register as part of the White Alice System; however, all antennas and structures have since 

31 been removed. The SHPO has determined that the site is not individually significant and no 

32 additional consultation is necessary. 
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1 5.3.4 Archaeological Resources 

2 Previous surveys have identified more than 30 prehistoric archaeological sites and locations 

3 of potential sites within the boundaries of the Adak Naval Complex. The sites are mainly 

4 house foundations and middens containing shell, sea urchin, bone, and artificial detritus. 

5 Some of these sites were damaged by various military actions on the island. None have been 

6 formally assessed for a determination of eligibility for the National Register. As a resource 

7 protection measure, the exact location of these sites will not be publicized, but will be kept 

8 by the USFWS. There are known burial sites on Adak proper within the military 

9 reservation, and there may be some burials on islands off the west shore. 

10 
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1 6. REMEDIAL INVESTIGATION 

2 6.1 DEVELOPMENT OF AOCs 

3 Selection of the sampling and investigation areas was accomplished using the PA developed by 

4 the Risk Assessment Working Group of the OU B project team. Initially, the areas selected as 

5 investigation sectors were all defined in the historical archive records for Adak, which provided 

6 information varying from a rather vague reference to ordnance activities to a description of the 

7 types of weaponry test fired and the pre-determined boundaries of the impact areas. During the 

8 1999 SI, data were collected for use in the PA. Performance of the screening process yielded a 

9 group of 69 AOCs that were subject to RI. 

10 6.2 DEVELOPMENT OF FIELD METHODOLOGY 

11 The approach and rationale for the investigations performed at all sites investigated during the 

12 2000 RI/FS work on Adak Island are described in detail in the Draft Final Preliminary 

13 Assessment (Foster Wheeler Environmental 2000b) and the Draft Final RI/FS Work Plan (Foster 

14 Wheeler Environmental 2000g). A summary of the investigative approach used for these sites is 

15 provided below. 

16 The OU B RI Sampling Methodology includes three basic investigation elements: 

17 reconnaissance, site inspection, and site characterization. Reconnaissance was used to determine 

18 whether certain sites had potential impacts that would warrant further investigation in the form of 

19 site inspection or site characterization. The site inspection mode (also called search mode) is a 

20 systematic search for ordnance contamination with the goal of locating areas to be investigated in 

21 more detail in the site characterization mode. The site characterization mode (also called bound 

22 and characterize mode) is a systematic search for ordnance contamination with the goal of 

23 bounding and characterizing contaminated areas. The "site inspection/search" mode and the 

24 "bound and characterize" mode share some characteristics, including field acquisition of 

25 geophysical and positional data, analysis of anomaly data, intrusive investigation of anomalies, 

26 and CSM-based sampling requirements (transect spacing). The development of the sampling 

27 methodologies is discussed in Section 5 of the Draft Final RI/FS Work Plan (Foster Wheeler 

28 Environmental 2000g). 

29 Sampling elements are discussed in the following sections and summarized in Figure 6-1. 
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A) Search AOC using either parallel or star pattern transects (EM61) 

B) Post-process data to identify targets for investigation (produce dig sheets) 

C) Re-acquire and dig targets (use DGPS and vallon to re-acquire) 

D) Execute star pattern or mini-grid transects on ordnance-related finds (EM61) 

-Flag hits (real time) 

Dig hits (use vallon for re-acquire) 

4 

Post-process to 
confirm finds and 
perform forensic 
analysis 

Search with grid/transect patterns if suspected 
Target/impact area 

Repeat star pattern on subsequent finds 

or 

Figure 6-1. Survey Methodology 
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1 6.2.1 Sampling Methodology Elements 

2 6.2.1.1 Reconnaissance 
3 Reconnaissance was used to evaluate sites where insufficient data was available to evaluate 

4 the need for RI including numerous firing points, a bivouac area, and two ordnance storage 

5 areas. Table 6-2 provides a complete list of AOCs and the associated sampling 

6 methodologies. 

7 In bivouac areas and ordnance storage areas, the reconnaissance was accomplished by 

8 walking the approved transect spacing within the known boundaries of the area. For firing 

9 points, it was difficult to establish boundaries due to the fact that these areas are small, and 

10 accurate coordinates are not available. Using archive data to establish the best location for 

11 firing points, UXO teams reacquired those points by using global positioning system (GPS) 

12 instruments. UXO teams searched a radius of 300 feet around each GPS point (firing point) 

13 looking for any indications that there was any type of gun emplacement at that location. 

14 UXO teams looked at the surrounding terrain for any man-made features, gun pedestals, 

15 infrastructures that would support a gun emplacement crew, OE on the surface of the 

16 ground, or any depressions in the ground that may have been used to bury AO. If any 

17 evidence or a gun emplacement was found, crews followed up with the approved search 

18 methodology. 

19 6.2.1.2 Site Inspection/Search Methodology 

20 The site inspection methodology was applied at sites where it was suspected that ordnance 

21 was present in significant densities in the form of impact areas or disposal sites. This 

22 methodology is based on the premise that ordnance fired from, or detonated at, a particular 

23 point has a relatively consistent, type-specific distribution pattern. Search transect spacing 

24 was developed for each type of fired ordnance to maximize the probability of identifying 

25 impact or disposal areas. 

26 Transect spacing was developed incorporating guidance provided by the OU B project team 

27 and considering ordnance characteristics, typical firing distribution patterns, and the 

28 estimated impact area sizes and geometries. The RI/FS sampling methodology for mortars 

29 was developed utilizing the most likely characteristic dimension for a multiple impact area. 

30 This is a calculated dimension developed by the military based upon field tests and data. It 

31 represents the probable area within which 100 percent of all mortars are expected to impact 

32 given firing patterns and variations in trajectory during flight. Transect spacing used to 
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1 survey potential mortar impact areas was then based on this characteristic dimension. For a 

2 60-mm mortar, one of the more common ordnance items found on Adak, the calculated 

3 transect spacing to search a suspected impact area would be 34.5 meters. A transect spacing 

4 of 58 meters can be calculated for 81-mm mortar systems. Transect spacing for AOCs 

5 containing large-caliber ordnance types (other than mortars) is based upon the weight of the 

6 munition, the trinitrotoluene (TNT) equivalent weight, and Explosive Quantity Safety 

7 Distance (EQSD). The EQSD is the recommended safe separation distance from ordnance 

8 to avoid injury should the ordnance detonate. It would be similar to the characteristic 

9 dimension for mortars, but is somewhat more conservative. Table 6-1 below contains the 

10 recommended transect spacings which were used to search AOCs investigated during the 

11 2000 field season. Details of the development of RI/FS field methodologies are presented in 

12 the Draft Final RI/FS Work Plan (Foster Wheeler Environmental 2000g). 

13 Table 6-1. Transect Spacings for Mortars and Large Caliber Projectiles 

Safe Frag Distance Transect Spacing 

Projectile Calculated Recommended 

(mm) Meters Feet Factor (%) (meter) (meter) 

20 mm 37 121 55.0 22.0 20 m 

37 mm 77 253 27.5 21.0 20 m 

40 mm 88 289 27.5 24.0 25 m 

60 mm - ~ - — 34.5 m 

75 mm 187 614 27.5 51.0 50 m 

81 mm — — — — 58 m 

90 mm 196 643 27.5 54.0 50 m 

105 mm 288 945 27.5 79.0 80 m 

155 mm 417 1,368 27.5 115.0 115m 

14 Transect spacing used in combat ranges where it is not known what specific types of 

15 ordnance may have been used was based on the January 2000 project team agreement which 

16 specified the use of 105-meter transect spacing to search combat ranges. Portions of the 

17 combat ranges expected to have a potentially higher level of contamination based on past 

18 findings were segregated from the combat range remainders and placed in individual AOCs. 

19 The investigation methodology applied to these AOCs is consistent with the type of 

20 ordnance/scrap found and suspected historical use of the area. 

21 Transect length is dependant upon the area to be surveyed and the transect type. For a given 

22 AOC, the initial transect spacing was executed and when OE/UXO or fragment was 
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1 identified during the initial transect, the area of the find was subject to a second targeted 

2 transect in a 15-meter star pattern or a mini-grid. A star pattern, initially labeled an X-T 

3 pattern in the project team guidance, incorporates a set of four. 15-meter or 30-meter 

4 positional transects. The four transects include two pairs of perpendicular, straight survey 

5 lines (the "T") with the second pair of lines rotated 45 degrees clockwise from the first set 

6 (the "X"). 

7 If OE/UXO or fragment was identified on the star pattern transect, another 15-meter star 

8 pattern was executed. This procedure was intended to continue until no OE/UXO or 

9 fragment was found for 15 meters or 30 meters depending on the pattern. Difficulty with 

10 multiple X-Ts yielding repeated location of the same initial target and the need to post-

11 process all data led to the creation of the mini-grid approach. The mini-grids approach, 

12 documented in a field change request (FCR) to Foster Wheeler Environmental's Draft Final 

13 RI/FS Work Plan (200g) (FCR-08), was based upon maximizing the initial geophysical 

14 survey centered on the item found. The grid was a geophysically-surveyed 30-meter square 

15 box composed of 5-meter transect spacing. All targets found in a mini-grid were intrusively 

16 investigated. 

17 6.2.1.3 Bound and Characterize Methodology 
18 The bound and characterize methodology used in the RI was designed to identify the nature 

19 and extent of contamination within an area known to contain ordnance. In many cases, 

20 including AOCs containing single or multiple OE/UXO items, the bound and characterize 

21 methodology consisted of 100 percent geophysical and intrusive investigation in a specified 

22 search area. The bound and characterize methodology for individual OE/UXO or OE scrap 

23 finds in 2000 (i.e., not predetermined AOCs) was an X/T or star-shaped survey pattern or a 

24 mini-grid with 5-meter transect spacing. Both methodologies were designed to reveal the 

25 presence of additional OE/UXO that would confirm the presence of an impact or disposal 

26 site requiring potential remediation. 

27 As previously stated, 69 AOCs were identified for RI, 47 of which are AOCs designated as 

28 OU B 1. Each AOC was assigned a specific investigation methodology based upon the 

29 ordnance type known or suspected to be present, and the AOC type (i.e., impact area, 

30 disposal site, maneuver area). Table 6-2 lists each AOC and the associated sampling 

31 methodology. 

32 

G:\WP\2278\I3605.DOC • 7/12/01 6-5 



Final Remedial Investigation/Feasibility Study 
Contract No. N62742-99-D-1800 
CTO 0002 

July 13, 2001 

1 Table 6-2. AOCs and Associated Sampling Approaches 
Geophysical Investigation Total Miles Collected Mileage Credit Miles Inaccessible 

AOC Methodology Acreage 2000 from 1999 2000 
BC-01 115-m Transect line spacing 15.70 0.95 0 
BC-05 115-m Transect line spacing 22.40 0.78 0 0 
BC-06 115-m Transect line spacing 1,142.90 11.04 3.65 19.80 
BC-07 100% Geophysical survey 0.23 0.89 0 0 
BC-09a 34.5-m Transect line spacing 570.00' 33.54 6.53 11.43 
BC-09b 10.5-m Transect line spacing 1,790.00 46.50 0 97.50 
C3-01 34.5-m Transect line spacing 54.81 10.90 0 0 
C3-02 58-m XT 0.83 0.26 0 0 
C3-03 30-m XT 0.23 0.18 0 0 
C3-04 105-m Transect line spacing 6,106.90 87.78 14.09 18.00 
C6-01 105-m Transect line spacing 6,821.00 98.08 13.44 60.00 
C8-01 100% Geophysical survey 0.55 2.00 0 0 
C8-02 100% Geophysical survey 0.23 0.98 0 0 
C8-03 100% Geophysical survey 0.54 2.05 0 0 
C8-04 100% Geophysical survey 0.23 0.97 0 0 
C8-05 105-m Transect line spacing 157.00 6.99 0 0 
FB-01 TBD in 2001 .99 N/A N/A N/A 
FB-02 TBD in 2001 11.04 N/A N/A N/A 
FB-03 34.5-m Transect line spacing 30.70 4.36 0 0 
FB-04 TBD in 2001 .23 N/A N/A N/A 
FB-05 TBD in 2001 24.90 N/A N/A N/A 
FB-06 20-m Transect line spacing 16.00 3.06 0 0.86 
FB-07 100% Geophysical survey 0.23 0.74 0 0 
FB-08 100% Geophysical survey 0.30 1.04 0 0 
FB-09 100% Geophysical survey 0.23 0.91 0 0 
HL-01 100% Geophysical survey 0.23 0.96 0 0 
HL-02 100% Geophysical survey 0.23 0.97 0 0 
DM-01 58-m Transect line spacing 45.75 6.26 0 0 
DM-02 100% Geophysical survey 0.23 0.99 0 0 
DM-06 50-m Transect line spacing 1,267.76 54.49 0 9 
LJ-01 100% Geophysical survey 0.83 3.08 0 0 
LJ-02 25-m Recon 11.40 1.80 0 0 
LJ-03 100% Geophysical survey 0.23 0.96 0 0 
LJ-04 100% Geophysical survey 0.23 0.87 0 0 
ML-01 34.5-m Transect line spacing 14.68 2.47 0 0 
ML-02 20-m Transect line spacing 97.00 14.51 0 0 
ML-03 100% Geophysical survey 0.23 0.27 0 0.48 
ML-04 30-m XT 0.23 0.18 0 0 
ML-05 25-m Recon 31.99 4.22 0 0 
ML-05 100% Geophysical survey 0.23 0.98 0 0 
NM-02 100% Geophysical survey 0.23 0.94 0 0 
NM-03 100% Geophysical survey 0.23 0.96 0 0 
NM-04 100% Geophysical survey 0.23 0.91 0 0 
RW-01 100% Geophysical survey 0.23 0.96 0 0 
SB-01 50-m Transect line spacing 332.20 1.58 0 0.60 
UA-01 100% Geophysical survey 0.23 0.95 0 0 
UA-02 100% Geophysical survey 2.30 536 0 0 
ZP-01 65-m Transect line spacing 26.50 1.69 0 0 

Total 16,929.87 415.44 37.71 222.79 
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1 6.2.2 Data Collection System 

2 Prior to initiation of fieldwork, geophysical survey equipment was evaluated. This 

3 evaluation is detailed in the Validation of Detection System (VDS) Test Plan for Adak, 

4 Alaska (Environmental Chemical Corporation [ECC] 2000). The objectives of the 

5 evaluation were to validate the ability of geophysical survey and detection equipment to 

6 achieve the desired probability of detection at the required confidence level and to assess, if 

7 necessary, other data acquisition systems. The evaluation incorporated buried inert ordnance 

8 items in a test bed where topography was chosen to duplicate various combinations of slope 

9 and ground cover found on Adak. 

10 The geophysical survey was performed using a system which met the DQOs and instrument 

11 performance criteria specified in the Validation of Detection System (VDS) Test Plan for 

12 Adak, Alaska (ECC 2000). One instrument was required for each geophysical crew and an 

13 additional instrument was retained in case of equipment failure. The positioning information 

14 associated with the geophysical data was collected using a DGPS. Navigation to the 

15 waypoints was performed with a separate DGPS unit; each team required two DGPS units. 

16 The geophysical survey teams were composed of two geophysical survey specialists and two 

17 UXO specialists performing data acquisition activities. The UXO specialist performed UXO 

18 avoidance for the geophysical personnel. The geophysical data was processed on-island and 

19 interpreted by geophysicists in the Foster Wheeler Environmental Data Center in Denver, 

20 Colorado. The geophysical data interpretation resulted in the selection of appropriate target 

21 anomalies for intrusive investigation. 

22 6.2.3 Geophysical Survey Approach 

23 Geophysical data acquisition was performed in each AOC sector by walking parallel 

24 transects, star [X/T] patterns, or grid patterns, or by completing a 100 percent geophysical 

25 survey. The X/T pattern was replaced with the grid pattern midway through the field season 

26 at the request of the Navy due to significant efficiency gains made by the grid approach. 

27 Transect surveying required the team to carry the geophysical survey instruments and DGPS 

28 instruments across the AOC from waypoint to waypoint. 

29 One DGPS unit provided guidance to the waypoints while a second DGPS unit collected 

30 location data corresponding to the geophysical data. Surface UXO discovered in the path 

31 was noted and the coordinates were recorded on the DGPS data recorder. Photographic 

32 evidence was also collected. Objects affecting the survey (e.g., underground power lines, 
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1 seismic cables) were noted in the data to provide a more complete understanding of the 

2 relationships between the site characteristics and the geophysical data. 

3 The geophysical data were downloaded from the recording units to the data management 

4 computer at the end of each day. The data were backed-up on removable media and stored in a 

5 fire-resistant container for additional data security. Data from the DGPS base station were also 

6 being downloaded to the data management computer and backed-up on electronic media. 

7 When possible, the geophysical data were provided to the data processing center daily. 

8 6.2.3.1 Inaccessibility Determination 
9 In many cases, an advanced reconnaissance of the investigation sites was conducted to 

10 identify inaccessible areas due to terrain, slope, or other conditions that made the area 

11 impassable by foot. The OU B project team determined an area that was inaccessible to the 

12 geophysical team was also inaccessible to reasonably motivated hikers. Personnel 

13 designated by ADEC and EPA, reviewed the inaccessibility documentation and assisted in 

14 screening many areas in the field. 

15 During the geophysical data collection, deviations from the geophysical survey approach were 

16 determined and documented in the field. The teams documented deviations in cases where a 

17 waypoint was missed. The following steps were used to document transect deviation: 

18 • The team leader documented deviation using the approved checklist, logbook entries, 

19 slope measurements, and photographs of the inaccessible area. 

20 • The deviations were tied to waypoint designations. DGPS coordinates were obtained 

21 at points of deviation that were not at designated waypoints. 

22 • The geophysical team took slope measurements with an inclinometer at a sloper 

23 related deviation. Slopes greater than 30 degrees were considered by the project team 

24 as inaccessible. 

25 • The documentation team member generated a photographic record of the deviation. 

26 Photographs taken to document inaccessibility are compiled in photologs in Appendix D. 

27 6.2.3.2 Credit for Previous Investigation 

28 Integral to the development and implementation of an efficient and effective RI field 

29 program was the acceptance of previous field data which would reduce the work 

30 requirements for 2000 via footprint reduction in AOCs and reduction of data requirements to 

31 achieve representative coverage of various AOCs based upon existing coverage. The portion 
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1 of the 1999 data accepted influenced the quantity of work which was needed to support the 

2 planned risk assessment and FS as well as planning, staffing, and logistics for specific field 

3 activities. 

4 Several key factors were identified by the OU B project team as having a significant impact 

5 on the acceptability of the 1999 (and previous) field data. These factors included the spatial 

6 coverage obtained in 1999 and the relationship of that coverage to the planned coverage for 

7 2000; the quantity of data in terms of percent of targets intrusively investigated; and the 

8 overall quality of data in terms of "no finds," "no digs," and discards. 

9 The 1999 data collection program utilized a random pathway to distribute investigation 

10 coverage throughout the accessible portions of the investigation sectors. This method is less 

11 regimented and orderly than the 2000 scheme which was based upon evenly spaced transects 

12 intended to maximize the potential for encountering UXO/OE. In addition, the 2000 transects 

13 were oriented in accordance with known firing points so that whenever possible the transects 

14 were perpendicular to the direction of fire. Application of 1999 (or previous) data to the 2000 

15 AOCs required evaluation of both the spatial coverage provided by that data and the pattern or 

16 orientation of that data. Spatial coverage was the most important issue because the primary 

17 goal of the 2000 design was to maximize potential for finding areas with high ordnance 

18 density. Coverage pattern was a secondary consideration in the overall usability of the data. 

19 A second important factor in application of the 1999 data to the RI/FS was the completeness 

20 of the data package. The 2000 field plan called for 100 percent investigation of valid targets 

21 along the survey transects. The number of targets investigated in 1999 was determined using 

22 the Sitestats/Gridstats statistical method. The number of targets selected for investigation 

23 was based upon the number of targets present (a statistical sample). The completeness of the 

24 1999 data was considered in the applicability review of 1999 data using two general criteria: 

25 1. The percent of credit allowed for the 1999 field data was based upon the percentage of 

26 targets dug in 1999, provided that the spatial coverage of the area in question was adequate. 

27 2. The remaining targets from 1999 could have been investigated to allow the potential for 

28 100 percent credit of data. 

29 The process of reviewing the acceptability of the 1999 field data was a multifaceted task 

30 which required close coordination and cooperation among the members of the OU B project 

31 team. Like many aspects of the Adak project it involved subjective assessments which were 

32 based upon individual experience. Based upon the review criteria and discussion among the 
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1 project team members, 37.71 miles of investigation from the 1999 field season were applied 

2 to the 2000 field work requirements. Mileage credit agreed upon is summarized in Table 6-2. 

3 6.2.4 Intrusive Investigation 

4 Intrusive sampling of all valid target anomalies was performed to identify OE/UXO present 

5 from the surface to a depth of 4 feet. The following sections describe the specific activities 

6 utilized for intrusive sampling of anomalies including: exclusion zone establishment; 

7 anomaly acquisition and excavation; located UXO handling and transportation; located 

8 OE/UXO scrap handling and storage; demobilization; and data collection and recording. 

9 6.2.4.1 Reacquisition and Intrusive Investigation Process 

10 Each UXO team received a dig package containing the necessary information and maps to 

11 perform the assigned work in each investigation area. Electronic files containing target 

12 reacquisition coordinates were uploaded onto each team's DGPS. 

13 UXO teams proceeded to the coordinates for each target and set up an exclusion zone. An 

14 exclusion zone was established around each work area prior to conducting intrusive 

15 activities. The initial exclusion zone was established 300 feet from the anomaly being 

16 excavated. The exclusion zones were adjusted when UXO items were discovered. The 

17 intrusive team used DGPS to locate the target area and the Vallon was used to pin point the 

18 target anomaly. Al l anomalies located within the 5-foot radius were intrusively investigated. 

19 Items located on the surface (i.e., without excavation) were treated in the same manner as 

20 subsurface finds (i.e., assign DGPS reacquisition coordinates, record all required data and 

21 information on the Intrusive Investigation Data/UXO/OE Acquisition and Accountability 

22 Log Form). 

23 6.2.4.2 Anomaly Characterization 

24 Recovered anomalies were categorized to provide data to support the field investigation 

25 objectives and to meet the regulatory requirements for solid waste management under the 

26 RCRA munitions rule. The categories for anomaly type are listed on the Intrusive 

27 Investigation Data/UXO/OE Acquisition and Accountability Log Form, Draft Final RI/FS 

28 Work Plan (Foster Wheeler Environmental 2000g). The categories for characterization of 

29 solid wastes are located in Section 6.3.1 of the Environmental Protection 

30 Plan/Environmental Conditions Report (Foster Wheeler Environmental 2000f). Metal 

31 debris was inspected for signs of hazardous waste residue and disposed of according to the 
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1 requirements defined in Section 6.3.1 of the Environmental Protection Plan/Environmental 

2 Conditions Report (Foster Wheeler Environmental 2000f)-

3 OE/UXO scrap (i.e., frag, fins, expended munitions) was inspected and documented on the 

4 Intrusive Investigation Data/UXO/OE Acquisition and Accountability Log Form. This form 

5 contains a description of the various categories for ordnance. The main criteria used to 

6 determine the proper category included whether or not the item was fired, and whether or not 

7 the item contained or ever contained energetic material. 

8 Hazardous conditions or materials other than OE/UXO located during the intrusive 

9 investigation, including underground utilities, chemicals, sealed drums, contaminated soils, 

10 or conditions that would indicate a potential health or safety hazard were reported to the 

11 CSO and noted on the intrusive investigation forms. Hazardous conditions were reported at 

12 only one location during the 2000 field season (UA-02) where a live electrical line was 

13 found. The portion of dig site containing the line was abandoned for safety reasons. 

14 6.2.4.3 Handling, Transportation, and Storage of OE/UXO 
15 If OE/UXO was intact upon discovery (i.e., no exposed high explosive [HE] or filler) it was 

16 noted on the Intrusive Investigation Data/UXO/OE Acquisition and Accountability Log 

17 Form. If the ordnance item was safe to transport, it was transported to the storage magazine. 

18 If the item was unsafe to move it was left in place for disposal by Navy EOD personnel. 

19 Because most of the sectors investigated were in remote areas of the Island, the position of 

20 the OE/UXO was marked, the item photographed, DGPS coordinates recorded, and the 

21 notifications made. The OE/UXO remained at the location for later disposal; this included 

22 surface OE/UXO located during transit, UXO avoidance, or UXO intrusive activities. 

23 OE/UXO located in a remote area (i.e., 1,000 yards from the existing roadway) was visually 

24 marked and the DGPS position was recorded. If the OE item was in an accessible area (i.e., 

25 within 1,000 yards from the existing roadway) and determined safe to transport, it was stored 

26 in an approved magazine and later disposed by EOD personnel or remained on the site for 

27 later disposal. 

28 6.2.4.4 Data Collection and Recording 
29 Intrusive investigation data were entered on hand-held personal computers using an electronic 

30 version of the Intrusive Investigation Data/UXO/OE Acquisition and Accountability Log 

31 Forms. The UXO team leader submitted the hand-held personal computer and all written notes 
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1 to the Data Manager at the end of each day to allow the Data Manager to download all 

2 electronic and manual data, including Intrusive Investigation Data/UXO/OE Acquisition and 

3 Accountability Log Forms, digital photographs, and checklists. 

4 6.2.4.5 Chemical Sampling—Observational Approach 
5 Chemical sampling for ordnance compounds is a component of the 2000 and 2001 field 

6 season sampling program. Sampling and chemical screening/analysis of soils will be 

7 conducted at locations of low-order blow-in-place (BIP) and where multiple pieces of 

8 breached ordnance have been discovered and soil staining is present which indicates possible 

9 soil contamination. The determination that multiple pieces of breached ordnance are present 

10 at a site will be based upon professional judgement and will consider the spatial separation 

11 of breached ordnance items, as well as the presence of OE scrap or other evidence that may 

12 suggest the breached items are associated with a common land use. In determining the need 

13 for sampling, past sampling and analysis may be considered. If past sampling events provide 

14 sufficient data for evaluation of the potential for soil contamination, it will not be necessary 

15 to conduct additional sampling. 

16 Initially, soil samples will be screened in the field using test kits specifically designed for 

17 this purpose. Field test kits are currently available for RDX and TNT compounds. Because 

18 the ordnance filler materials used in larger munitions found on Adak during WWII are 

19 generally RDX and TNT compounds, these kits will provide screening for an adequate range 

20 of compounds. Smaller munitions, such as 20-mm projectiles, contain fillers which would 

21 not be detected by the field kits; however, it is more rare for these types of rounds to low 

22 order (detonate incompletely) leaving behind chemical residues. The fillers from 

23 illumination rounds would generally not be detected using the field tests even though these 

24 fillers often contain compounds found naturally in the soil, such as phosphorus or sodium 

25 nitrate. As a quality control (QC) check, a minimum of 10 percent of the samples will be 

26 submitted to an analytical laboratory to verify that the test kits are providing adequate data 

27 for evaluation of potential soil contamination. 

28 At sites where multiple pieces of breached ordnance are found, a composite sample will be 

29 collected at the location of each items. Each sample will be a composite of materials taken 

30 either from surface materials (0 to 6 inches) at the site or from the sidewalls and base of any 

31 depression created as a result of BIP operations to dispose of a breached piece of ordnance. 

32 Soils found to contain RDX or TNT compounds at levels above RBSCs would be excavated 

33 for disposal or treatment. The RBSC to be used will be site specific to Adak and may differ 
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1 from early values used for OU A evaluation of ordnance compounds. Following soil 

2 removal, confirmation sampling and analysis will be conducted using the appropriate field 

3 test kit. 

4 Procedures for chemical sampling will be finalized and added to standard operating 

5 procedure (SOP) 11 in the Field Sampling Plan (Foster Wheeler Environmental 2000c). Soil 

6 samples were not collected during the 2000 field season. Candidate sites for soil sampling 

7 will be chosen during 2001 field activities and sampling will be completed before the end of 

8 the season. 

9 6.3 USE OF RI DATA FOR FOOTPRINT REDUCTION/IDENTIFICATION OF 

10 SUPPLEMENTAL DATA NEEDS 

11 As previously discussed, the main objective of the RI was to collect data to support hazard 

12 assessment and FS. More specifically, data were required which would allow the 

13 identification and proper delineation of areas on Adak which pose a real and significant 

14 hazard to future residents and facilitate FS of remedial alternatives for those areas. 

15 Identification of areas which require FS and potential remediation was accomplished using a 

16 site-specific baseline ESHA to determine the relative hazard associated with the various 

17 AOCs. This assessment, which is described in detail in Section 7.3 of this report, utilizes 

18 ordnance characteristics along with elements of public access and exposure to qualitatively 

19 determine the relative risk posed by a given area. Because ordnance characteristics play a 

20 major role in determining the relative hazard of a given site, it was important that areas 

21 entering the ESHA process have consistent characteristics representative of the site as a 

22 whole. For example, if RI data (and other available information) indicated that one portion 

23 of an AOC fit the CSM for a maneuver area while another portion of the same AOC 

24 appeared to be an impact area, conducting the ESHA on the AOC as a whole would have 

25 resulted in improper evaluation and management of some portion of the area. 

26 Performing the ESHA using the ordnance characteristics for an impact area would have 

27 resulted in the over estimation of risk in portions of the AOC fitting the CSM for a 

28 maneuver area. Likewise, performing the ESHA using the ordnance characteristics for a 

29 maneuver area would have resulted in under estimation of the risk in portions of the AOC. 

30 In order to ensure that areas were bounded correctly for ESHA evaluation, the RI data 

31 analysis process included footprint reduction (or enlargement in some cases) based upon 

32 identified differences in ordnance characteristics. In some cases, AOCs were divided into 

33 several segments based upon indications that multiple uses may have occurred in the AOC. 
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1 This division often resulted in the refinement of boundaries (footprint reduction) for higher 

2 risk areas such as impact areas and disposal sites. By more accurately bounding these areas, 

3 it was possible to increase the confidence in the outcome of the assessment by ensuring that 

4 areas entered into the assessment had consistent ordnance characteristics. This in turn made 

5 it possible to focus the FS effort and direct future remedial activities to areas that represent a 

6 real and identifiable risk to future residents. Those areas presenting very little risk to the 

7 public could be eliminated from the FS process. The FS process then became more efficient 

8 and effective. In some areas, the footprint reduction process actually resulted in the 

9 expansion of AOC boundaries because the RI data indicated that the use identified for a 

10 particular AOC might have occurred outside of the boundary specified for the RI. This type 

11 of boundary adjustment also served to focus the FS to create a more efficient and effective 

12 process. 

13 Footprint reduction/expansion was documented by creating different parcels within an AOC. 

14 For example, an AOC having three areas with potentially different historical land uses and 

15 different sets of ordnance characteristics was divided into an A, B, and C parcel for future 

16 analysis and management. In some cases, separate parcels were created to allow additional 

17 field work to be recommended for single ordnance items or very small land areas where 

18 additional data are needed for the ESHA or FS. For example, a single piece of AO found 

19 within a historical impact area may represent a different ordnance-related land use such as 

20 disposal; however, it may merely be a lone piece of ordnance left behind by troops passing 

21 through the area during a training exercise. If appropriate follow-up investigation was not 

22 performed at sites such as this during the RI, additional information will be needed to properly 

23 assess the nature and extent or ordnance contamination and the associated hazard. 

24 The results of the footprint reduction/expansion and AOC segregation to delineate areas with 

25 unique ordnance characteristics are presented in Section 6.4, along with the results of the RI 

26 investigation for each AOC. 

27 6.4 RESULTS OF INVESTIGATION 

28 6.4.1 Blind Cove/Campers Cove Impact Area (BC) 

29 6.4.1.1 Physical Characteristics 

30 The BC is located southeast of downtown Adak along the eastern shoreline of Adak Island (see 

31 Figures A - l through A-4 in Appendix A). This sector is approximately 4,469 acres including 

32 the area outside the military reservation. Terrain and vegetation vary significantly, from the 

33 coastal lowlands to the steep, rocky peaks along the western boundary of the sectors. The east 
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1 side of this sector, along the Kagalaska Strait, is predominantly rolling hills. To the west, the 

2 terrain rises sharply to a high rocky ridgeline that occupies the entire western one-third of the 

3 sector. A small plateau in the northwest corner of the site is accessible for geophysical 

4 screening via overland transit from the Scabbard Bay side. Although the southwestern comer 

5 appears relatively flat, it is actually at a high elevation, extremely rocky, and generally 

6 inaccessible. The high ridgeline is passable only during the summer months. The ridgeline is 

7 a considerable climb that cannot be accomplished carrying heavy geophysical equipment; 

8 therefore, the two small areas west of the mountains are not accessible from the Kagalaska 

9 Strait. All access to the Scabbard Bay, BC was attained by boat transportation from the 

10 downtown area. 

11 6.4.1.2 Results of Investigation 

12 During the 2000 RI, seven AOCs were investigated in the Blind Cove/Campers Cove sector: 

13 BC-01, BC-03, BC-05, BC-06, BC-07, BC-09A, and BC-09B. AOC BC-03 is part of OU 

14 B 2 and will not be discussed further in this report. The geophysical investigation was 

15 completed in July 2000 and the intrusive investigation was completed in August 2000. No 

16 OE/UXO was found in any of the Blind Cove/Campers Cove AOCs based upon the results 

17 of the prescribed 2000 investigation methodology. Multiple pieces of OE scrap were found 

18 in BC-01, BC-06, BC-09A, and BC-09B. Most of the OE scrap was found near areas 

19 documented as historical targets for large caliber gun batteries. The prescribed search 

20 methodology for these areas did not reveal the presence of OE/UXO. Due to the uncertainty 

21 of the exact boundaries of the 155-mm targets, the area between the southern extent of 

22 BC-01 and the northern extent of BC-09 will be subjected to the follow-up search 

23 methodology. 

24 Table 6.4-1 summarizes the results of the RI in the Blind Cove/Campers Cove AOCs. It 

25 also summarizes the results of the 1999 SI for this area because these results are relevant to 

26 the determination of ordnance characteristics for specific areas and, thus, to determination of 

27 the final disposition of sites based upon hazard assessment and FS. Appendix B contains a 

28 data table which presents the results of the 2000 investigation in greater detail. The results 

29 of both the 1999 and 2000 investigations are depicted graphically on Figures A - l through A-

30 4 in Appendix A. 

31 6.4.1.3 Conclusions and Recommendations 

32 Based upon the results of the RI and the previous SI, it was determined that none of these 

33 AOCs contained areas which appeared to have different historical ordnance-related land use or 
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1 unique ordnance characteristics. It is important to segregate areas suspected to have unique 

2 characteristics or qualities because these areas may represent different levels of risk and may 

3 require different management strategies in the future. This procedure helps to ensure that the FS 

4 and associated remedial actions are concentrated in areas which, according to the established 

5 ESHA criteria, represent a risk to future residents of Adak and promotes appropriate evaluation 

6 and management of all RI study areas. 

7 None of the Blind Cove/Campers Cove AOCs were partitioned for future analysis or action. 

8 Six of the AOCs were submitted to the ESHA process to determine in a qualitative manner 

9 which AOCs should be advanced for FS of potential remedial actions. It was determined 

10 that additional investigation was warranted in (near) BC-01 because frag was located just 

11 outside the area. This site will be further investigated as part of the RA. 

12 Table 6.4-1. Investigation Approach, Geophysical Investigation, and Ordnance-related 
13 Finds in Blind Cove 

Sector 
Site Survey Method 

2000 
Geo 

Mileage 

Miles 
No 

Access 

Targets 
Investigated 

2000 

AO/OE 
Scrap/UXO 
Items 2000" 

AO/OE 
Scrap/UXO 
Items 1999 

BC01 115-m Spacing .95 0 5 0/5/0 0/0/0 

BC 03 100 percent .7 .05 32 0/0/0 0/0/0 
Survey 

BC 05 115-m Spacing .78 0 0 0/0/0 0/0/0 

BC06 115-m Spacing 11.04 19.8 21 0/1/0 0/0/0 
BC07 100 percent .89 0 5 0/0/0 0/0/0 

Survey 
BC09A 34.5-m Spacing 33.54 11.43 34 0/2/0 0/0/0 
BC09B 105-m Spacing 46.5 97.5 57 0/9/0 0/0/0 

" OE scrap items were located during initial transect line spacing and/or continued investigation using the grid approach as discussed 
previously (see Appendix B). 

14 6.4.2 Combat Range 3 (C3) 

15 6.4.2.1 Physical Characteristics 
16 C3 is a trapezoidal area southwest of downtown Adak adjacent to Combat Range 6 (C6) on 

17 the north. The area stretches between Mt. Reed and Shagak Bay and encompasses the D M 

18 (see Figures A-5 and A-6 in Appendix A). The D M was anticipated to have been subjected 

19 to different land use than C3 and has been considered separately. C3 is approximately 6,124 

20 acres (excluding the DM) and has a variety of terrain and vegetation. The terrain in C3 

21 includes some of the most rugged terrain found during the survey on Adak. This area is 

22 divided north to southeast by the Mt. Reed mountain range. There are also some steep, 

23 rocky cliffs along the western shoreline of this sector. The majority of the sector is 
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1 composed of sloping plateaus and rolling hills descending from the Mt. Reed range. The 

2 terrain required navigation around many small lakes and steep cut drainages. Access to this 

3 sector was obtained using a variety of methods because the Mt. Reed range isolated many 

4 portions of the sector from the downtown area and established roadways. The northern 

5 portion was traversed via an all-terrain vehicle (ATV) from the Ptarmigan Trailhead, located 

6 near Roberts Landfill. Considerable transit time was necessary to survey the northwestern 

7 portion of the sector from this point. South and west of the Mt. Reed range lie areas of high 

8 rolling hills accessible only from the western shoreline of Adak or by air. Two drop-off 

9 points were used to deliver ATVs for use in covering this area; however, passable routes 

10 were scarce and took considerable time to travel. The use of a helicopter provided quick 

11 access to the sites. 

12 6.4.2.2 Results of Investigation 
13 During the 2000 RI, four AOCs were investigated within C3: C3-01, C3-02, C3-03, and 

14 C3-04. The geophysical investigation and the intrusive investigation were completed in July, 

15 August, and September 2000. Two of the AOCs, C3-02 and C3-03, did not contain any 

16 OE/UXO or related scrap based upon the results of the prescribed 2000 investigation 

17 methodology. AOC C3-01 contained several pieces of UXO and AO, along with multiple 

18 pieces of OE scrap. Most of the ordnance-related items found in this AOC were clustered 

19 along the eastern shoreline of Heart Lake near the end of an improved roadway, although three 

20 pieces of UXO and a single piece of AO were found in isolated areas of C3-01. These four 

21 ordnance items are suspected to be lone items unrelated to disposal activities in the central 

22 portion of the AOC. Prior to the RI, C3-01 was thought to be one large contiguous disposal 

23 site. For this reason, the bound and characterize methodologies for lone pieces of AO (100 

24 percent geophysical survey and intrusive investigation) or UXO (X/T or mini-grid) were not 

25 applied to the individual ordnance items found outside the core disposal area. Additional 

26 investigation will be needed to confirm that these items are lone pieces of ordnance and not 

27 indicators of an impact area or disposal site. 

28 AOC C3-04 contained two isolated pieces of UXO, along with multiple pieces of OE scrap. 

29 One of the pieces of UXO found in C3-04 was subjected to the bound and characterize 

30 methodology for lone pieces of UXO and it has been demonstrated, based upon the approved 

31 investigation methodology, that this item is a lone piece of UXO and not part of a larger 

32 impact or disposal area. The second piece of UXO was not investigated further during 2000. 

33 Additional investigation will be needed to confirm that this is a lone piece of UXO. 

34 Generally, all pieces of OE scrap located in C3 were subjected to the approved follow-up 
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1 search methodology to demonstrate that no OE/UXO was present near these items. The 

2 exception to this procedure was in the central disposal area of C3-01, where the scrap was 

3 known to be located within a disposal area. Because adequate data were available regarding 

4 the nature of the contamination, efforts at this site were concentrated on bounding the area 

5 utilized for large scale disposal activities. 

6 Table 6.4-2 summarizes the results of the RI in C3. It also summarizes the results of the 1999 

7 SI for this area because these results are relevant to the determination of ordnance 

8 characteristics for specific areas and, thus, to determination of the final disposition of sites 

9 based upon hazard assessment and FS. Appendix B contains a data table which presents the 

10 results of the 2000 investigation in greater detail. The results of both the 1999 and 2000 

11 investigations are depicted graphically on Figures A-5 and A-6 in Appendix A. 

12 Table 6.4-2. Investigation Approach, Geophysical Investigation, and Ordnance-related 

13 Finds in Combat Range 3 

Targets AO/OE AO/OE 
Sector 

Site 
Survey 
Method 

2000 Geo 
Mileage 

Miles No 
Access 

Investigated 
2000 

Scrap/UXO 
Items 200017 

Scrap/UXO 
Items 1999 

C3 01 34.5-m 
Spacing 

10.9 0 402 29/61/3 3/4/3 

C3 02 XT .26 0 1 0/1/0 0/0/1 
C3 03 XT .18 0 0 0/0/0 0/1/0 
C3 04 105-m 

Spacing 
87.78 18 192 0/45/2 0/2/0 

OE scrap items were located during initial transect line spacing and/or continued investigation using the grid approach as discussed 
previously. AO/OE/UXO items were transported to magazine, BIP, or left in place for later disposal (see Appendix B). 

14 6.4.2.3 Conclusions and Recommendations 

15 Based upon the results of the RI and the previous SI, AOCs C3-01 and C3-04 both appear to 

16 contain areas which had different levels of ordnance-related historical land use and, 

17 therefore, have different ordnance characteristics from other portions of the AOCs. It is 

18 important to segregate areas suspected to have unique characteristics or qualities because 

19 these areas may represent different levels of risk and may require different management 

20 strategies in the future. This procedure helps to ensure that the FS and associated remedial 

21 actions are concentrated in areas which, according to the established ESHA criteria, 

22 represent a risk to future residents of Adak and promotes appropriate evaluation and 

23 management of all RI study areas. Based upon the available data, both 1999 and 2000 data, 

24 AOC C3-01 has been segregated into six areas for future analysis and C3-04 has been 

25 separated into two areas. 
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1 The new AOC segments are described in Table 6.4-3 below. The table also contains the 

2 reasons for segregating each portion of the AOC. AOCs C3-02 and C3-03 were not 

3 segregated because there is no evidence to suggest that any areas within these AOCs had 

4 different historical ordnance-related land use or have different ordnance characteristics than 

5 other portions of the AOCs. The existing AOCs and new areas are depicted on Figure A-5 

6 and A-6 in Appendix A. All of the AOCs and the newly segregated portions of AOCs in C3 

7 were submitted to the ESHA process to determine in a qualitative manner which AOCs 

8 should be advanced for FS of potential remedial actions. 

9 Table 6.4-3. Summary of AOC Segregation for Future Analysis in Combat Range 3 

AOC 
Name 

No. of ESHA 
Areas ESHA Area Names Reason(s) for Division of AOC 

C3-01 6 C3-01A (disposal site) 

C3-01B (single mortar #1) 

C3-01C (single mortar #2) 

C3-01D (single mortar #3) 

C3-01E (bomb tail fuze) 
C3-01F (remainder of C3-01) 

There is an area within this AOC which clearly 
appears to have been extensively used for ordnance 
disposal (C3-01A). There are also three single pieces 
of UXO and one single piece of AO that appear 
unconnected, but have not been confirmed as lone 
items (C3-01B, C3-01C, C3-01D, and C3-01E). The 
remainder of the original AOC contains only OE scrap 
(C3-01F). 

C3-02 1 C3-02 (mortar site) N/A; Not divided. 
C3-03 1 C3-03 (frag site) N/A; Not divided. 
C3-04 2 C3-04A (single bomb 

booster) 
C3-04B (remainder of C3-04) 

One piece of UXO found in 2000 has not been 
confirmed as a lone item (C4-01A); the remainder of 
the area contains one isolated piece of UXO 
confirmed as a single item (C3-04B). 

10 6.4.3 Combat Range 6 (C6) (Portion North of Military Boundary) 

11 6.4.3.1 Physical Characteristics 
12 C6 is a triangular area that stretches across the entire width of Adak (east to west) near the 

13 military reservation boundary. The orientation is such that a portion of C6 is in the military 

14 reservation and a portion of the range is located outside the military reservation in the 

15 wildlife refuge (see Figure A-7 in Appendix A). Only that portion of C6 in the military 

16 reservation was included in the current ordnance investigation. This portion of the sector is 

17 approximately 6,820 acres and has a variety of terrain and vegetation. The terrain found in 

18 C6 is some of the most rugged terrain found on Adak. The area surrounding the entire 

19 southern half of Lake Betty is a high, steep, bowl-shaped ridge of exposed rock. This range 

20 of mountains is divided by two high saddles known as Gannet Pass and Hiker's Pass. This 

21 mountain ridge is located in the center of the sector, and divides the sector from west to east. 

22 The majority of topographic formations noted in C6 consist of high mountains separated by 

23 large wide valleys. Most of the ground rises from a drainage as part of a valley gradually 
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1 continues up the mountainside. Because of this, there are not many plateau areas in this 

2 sector. 

3 Access was very limited due to the division by mountain ranges throughout the area. The 

4 western side of the sector was surveyed from a staging area at Beverley Cove within the Bay 

5 of Islands during boating operations. Due to the high valley separation, travel in this area 

6 was extremely difficult and only limited ATV routes were available. The eastern side of the 

7 sector proved to be one of the hardest areas on Adak to access due to its interior location. 

8 Survey data were collected in the eastern portion of the sector by helicopter transportation 

9 which provided quick access to this remote site during periods of good weather. 

10 6.4.3.2 Results of Investigation 

11 During the 2000 RI, a single AOC (C6-01) was investigated in C6. This AOC includes all 

12 portions of C6 north of the military reservation boundary. Although there is a portion of C6 

13 south of the reservation boundary, this area is not included in the Navy BRAC process 

14 occurring on the military reservation and it will remain the responsibility of the Corps. The 

15 geophysical investigation was completed in July and August 2000 and the intrusive 

16 investigation was completed in October 2000. During the 2000 investigation, several pieces 

17 of UXO were found in C6-01, along with multiple pieces of OE scrap. UXO detected 

18 included a single rifle grenade found along the trail over Husky Pass and several 60-mm 

19 mortars found in the western portion of the AOC. The 60-mm mortars were found grouped 

20 in a relatively small area along with numerous pieces of mortar frag. In addition, several 

21 pieces of isolated OE scrap were found in this AOC. The rifle grenade site was subjected to 

22 the bound and characterize methodology for lone pieces of UXO during the RI and it has 

23 been demonstrated, based upon the approved investigation methodology, that this item is a 

24 lone piece of UXO and not part of a larger impact or disposal area. All of the 60-mm 

25 mortars and associated pieces of scrap were included within a mini-grid for follow-up 

26 investigation. A bound and characterize methodology utilizing a 5-meter transect spacing 

27 was applied within the mini-grid to determine the extent of ordnance contamination at the 

28 site. Al l other OE scrap located in C6 was subjected to the approved follow-up search 

29 methodology, which did not reveal any OE/UXO at these sites. 

30 Table 6.4-4 summarizes the results of the RI in C6. It also summarizes the results of the 

31 1999 SI for this area because these results are relevant to the determination of ordnance 

32 characteristics for specific areas and, thus, to the determination of the final disposition of 

33 sites based upon hazard assessment and FS. Appendix B contains a data table which 

G:\WP\2278\13605.DOC • 7/12/01 6-20 



Final Remedial Investigation/Feasibility Study 
Contract No. N62742-99-D-1800 
CTO 0002 

July 13, 2001 

1 presents the results of the 2000 investigation in greater detail. The results of both the 1999 

2 and 2000 investigations are depicted graphically on Figure A-7 in Appendix A. 

3 Table 6.4-4. Investigation Approach, Geophysical Investigation, and Ordnance-related 

4 Finds in Combat Range 6 

Sector Survey 2000 Geo Miles No Targets 
Site Method Mileage Access Investigated 

AO/OE 
Scrap/UXO 
Items 20001' 

AO/OE 
Scrap/UXO 
Items 1999 

C6 01 105-m Spacing 98.08 60 292 0/11/5 0/4/0 
" OE scrap items were located during initial transect line spacing and/or continued investigation using the grid approach as 

discussed previously. AO/OE/UXO items were transported to magazine, BIP, or left in place for later disposal (see Appendix B). 

5 6.4.3.3 Conclusions and Recommendations 
6 Based upon the results of the RI and the previous SI, AOC C6-01 appears to contain areas 

7 which had different levels of ordnance-related historical land use and, therefore, have different 

8 ordnance characteristics from other portions of the AOC. It is important to segregate areas 

9 suspected to have unique characteristics or qualities because these areas may represent different 

10 levels of risk and may require different management strategies in the future. This procedure helps 

11 to ensure that the FS and associated remedial actions are concentrated in areas which, 

12 according to the established ESHA criteria, represent a risk to future residents of Adak and 

13 promotes appropriate evaluation and management of all RI study areas. Based upon the 

14 available data, both 1999 and 2000 data, AOC C6-01 has been segregated into two areas for 

15 future analysis. The new AOC segments are described in Table 6.4-5 below. The table also 

16 contains the reasons for segregating each portion of the AOC. The two new areas are depicted 

17 on Figure A-7 in Appendix A. The newly segregated portions of AOC C6-01 in C6 were 

18 submitted to the ESHA process to determine in a qualitative manner which AOCs should be 

19 advanced for FS of potential remedial actions. 

20 Table 6.4-5. Summary of AOC Segregation for Future Analysis in C6 

AOC No. of ESHA 
Name Areas ESHA Area Names Reason(s) for Division of AOC 

Clustered mortars (UXO) and mortar frag found in 2000 in the 
western portion of the AOC (C6-01A), indicating the presence 
of a mortar impact area. The remainder of the AOC (C6-01B) 
contained a single rifle grenade and numerous pieces of 
isolated scrap indicating a potentially different historical 
ordnance-related land use in the remainder. 

C 6 - 0 1 2 C6-01A (mortar 
impact area) 

C6-01B (remainder of 
C6-01, containing 

single rifle grenade) 
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1 6.4.4 Combat Range 8 (C8) 

2 6.4.4.1 Physical Characteristics 
3 C8 is located near the southern tip of Andrew Lake, a short distance east of the lake (see 

4 Figure A-8 in Appendix A). The range is approximately 158 acres and encompasses a wide 

5 range of terrain and vegetation for a small area. A very large steep ravine bisects the area 

6 from north to south near the eastern side. At the head of this ravine there is a small lake and 

7 associated wetlands. The terrain west of the lake falls sharply toward Andrew Lake in a 

8 series of small steep ravines and ridges. At the base of these ridges, near the southern border 

9 of the sector, there is a larger lake and another wetland. To the east, near the northeastern 

10 corner of the sector, there is a steep cliff. This sector also contains a manmade rock quarry 

11 in the southeastern corner. 

12 The vegetation in C8 is also quite varied. Along the ridge tops, the vegetation is typically 

13 very deep (8 to 12 inches) spongy heath. The slope areas are typically covered with tundra 

14 grasses and there is a variety of wetland species near the lakes and in the wetlands. Several 

15 of the ridge tops in this sector also have erosion zones where the vegetation has been 

16 stripped away and formed holes up to 15 inches deep with occasional rocky outcroppings. 

17 The result is extremely uneven footing. Vegetation in these areas is typically limited to 

18 lichens. 

19 Near the east end of C8, above the rock/gravel quarry, there are numerous foundations, piles 

20 of wood debris, and trash associated with former Quonset huts or other small buildings. 

21 These buildings may have been used to house troops. There is also a cabin located in the 

22 western portion of this sector. 

23 6.4.4.2 Results of Investigation 

24 During the 2000 RI, five AOCs were investigated within C8: C8-01, C8-02, C8-03, C8-04, 

25 and C8-05. The geophysical investigation was completed in July 2000 and the intrusive 

26 investigation was complete in August 2000. One of the five AOCs (C8-02) did not contain 

27 any OE/UXO or related scrap based upon the results of the prescribed 2000 investigation 

28 methodology. The four remaining AOCs, C8-01, C8-03, C8-04, and C8-05, all contained 

29 OE/UXO items. AOC C8-01 contained two pieces of AO. Because the prescribed 

30 methodology for this area was 100 percent geophysical survey and intrusive investigation, 

31 C8-01 is considered to have been remediated during the RI. AOC C8-03 contained multiple 

32 OE/UXO items including armed hand grenades, 20-mm and 40-mm projectiles, and small 

33 arms ammunition. Because the prescribed methodology for this area was 100 percent 
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1 geophysical survey and intrusive investigation, C8-03 is also considered to have been 

2 remediated during the RI. However, because there were OE/UXO items found near the 

3 boundaries of the AOC, and there was a lone piece of UXO found nearby in C8-05, 

4 additional investigation work will be needed to properly bound this AOC prior to 

5 determining the final disposition of the site. This work will be conducted as part of the 

6 Remedial Action. 

7 AOC C8-04 contained a single .45-caliber bullet. Because the prescribed methodology for 

8 this area was 100 percent geophysical survey and intrusive investigation, C8-04 is 

9 considered to have been remediated during the RI. Finally, AOC C8-05 contained three 

10 isolated AO finds and two pieces of inert ordnance. Because the areas containing the AO 

11 were considered to be part of the Combat Range Remainder (C8-05) prior to the RI, the 

12 bound and characterize methodology for lone pieces of AO (100 percent geophysical survey 

13 and intrusive investigation) was not applied to the individual pieces of AO found in C8-05. 

14 One of the items is in proximity to C8-03 and it is recommended that this item be included 

15 in the survey area for supplemental RI work at C8-03. One of the two remaining finds is 

16 comprised of a cache of small arms ammunition. Because this type of ordnance is lower in 

17 risk than many others, and does not warrant the same investigation methodology as 

18 discovered impact areas and disposal sites, this AO find does not require further 

19 investigation and can be considered part of the original AOC. The final AO find will require 

20 additional RI work to verify that the item found is a lone piece of AO and not an indicator of 

21 a disposal site. Al l OE scrap located in C8 during the RI was contained within AOCs 

22 subject to 100 percent geophysical survey and intrusive investigation and did not require any 

23 additional follow-up investigation. 

24 Table 6.4-6 summarizes the results of the RI in C8. It also summarizes the results of the 

25 1 999 SI for this area because these results are relevant to the determination of ordnance 

26 characteristics for specific areas and, thus, to determination of the final disposition of sites 

27 based upon hazard assessment and FS. Appendix B contains a data table which presents the 

28 results of the 2000 investigation in greater detail. The results of both the 1999 and 2000 

29 investigations are depicted graphically on Figure A-8 in Appendix A. 

30 
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1 Table 6.4-6. Investigation Approach, Geophysical Investigation, and Ordnance-related 

2 Finds in C8 

Sector 
Site Survey Method 

2000 Geo 
Mileage 

Miles No 
Access 

Targets 
Investigated 

AO/OE 
Scrap/UXO 
Items 2000" 

AO/OE 
Scrap/UXO 
Items 1999 

C8 01 30 x 30 Grid 2.00 0 21 4/0/0 2/0/0 
C8 02 30 x 30 Grid 0.98 0 0 1/0/1 1/0/0 
C8 03 47 x 47 Grid 2.05 0 41 22/10/1 1/1/0 
C8 04 30 x 30 Grid 0.97 0 11 1/0/0 1/0/0 
C8 05 105-m Spacing 6.99 0 312. 3/1/0 0/2/0 

" OE scrap items were located during initial transect line spacing and/or continued investigation using the grid approach as discussed 
previously. AO/OE/UXO items were transported to magazine, BIP, or left in place for later disposal (see Appendix B). 

3 6.4.4.3 Conclusions and Recommendations 

4 Based upon the results of the RI and the previous SI, AOC C8-05 appears to contain an area 

5 which had different levels of ordnance-related historical land use and, therefore, has 

6 different ordnance characteristics from other portions of the AOC. It is important to segregate 

7 areas suspected to have unique characteristics or qualities because these areas may represent 

8 different levels of risk and may require different management strategies in the future. This 

9 procedure helps to ensure that FS and associated remedial actions are concentrated in areas 

10 which, according to the established ESHA criteria, represent a risk to future residents of 

11 Adak and promotes appropriate evaluation and management of all RI study areas. Based 

12 upon the available data, both 1999 and 2000 data, AOC C8-05 has been segregated into two 

13 areas for future analysis. The new AOC segments are described in Table 6.4-7 below. The 

14 table also contains the reasons for segregating each portion of the AOC. The existing AOCs 

15 and new areas are depicted on Figure A-8 in Appendix A. AOCs C8-01, C8-02, C3-03, and 

16 C8-04 were not segregated because there is no evidence to suggest that any areas within 

17 these AOCs had different historical ordnance-related land use or have different ordnance 

18 characteristics than other portions of the AOCs. All of the AOCs and the newly segregated 

19 portions of AOCs in C8 were submitted to the ESHA process to determine in a qualitative 

20 manner which AOCs should be advanced for FS of potential remedial actions. 

21 
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1 Table 6.4-7. Summary of AOC Segregation for Future Analysis in Combat Range 8 
AOC Name No. of ESHA Areas ESHA Area Names Reason(s) for Division 

C8-01 (Eastern 
Disposal Site) 

1 C8-01 N/A; Not divided. 

C8-02 (37-mm 
Projectile Site) 

1 C8-02 N/A; Not divided. 

C8-03 (Western 
Disposal Site) 

1 C8-03 N/A; Not divided. 

C8-04 (Small Arms 
Ammunition Site) 

1 C8-04 N/A; Not divided. 

C8-05 (Combat 
Range Remainder) 

2 C8-05A (single 20 mm) 

C8-05B (remainder 
containing .22-caliber 

ammunition) 

One single AO find was made in 
C8-05 which appear to be a single 
item (C8-05A). A second potential 
single item appears to be related to 
C8-03. The remainder of the AOC 
(C8-05B) contained a small arms 
ammunition find, two pieces of inert 
ordnance and OE scrap. 

2 6.4.5 Finger Bay Impact Area (FB) 

3 6.4.5.1 Physical Characteristics 
4 FB is located southeast of downtown Adak and up gradient from the head of Finger Bay (see 

5 Figures A-9 and A-10 in Appendix A). This sector is about 446 acres and has a variety of 

6 terrain and vegetation. A large stream running north between Lake Betty and Finger Bay 

7 bisects the area. The basin area is surrounded on the east, west, and north by steep ridges 

8 along the sector boundaries. On the eastside of the stream, the terrain rises very sharply 

9 toward the top of a tall peak in the southeastern corner of the sector. Access to this eastern 

10 portion of the sector is very limited and no areas were identified for geophysical survey. On 

11 the western side of the creek there is a basin with generally undulating terrain. Plateaus rise 

12 consistently up to the west, forming the side of a large mountain. 

13 The vegetation in FB is a mixture of grasses and moss and is relatively consistent throughout 

14 the sector. The grass species are more prominent on the slopes, while the mosses are more 

15 prevalent in the lowland areas. Near the creek there are small areas containing wetland 

16 species. 

17 Some structural remnants are visible in FB. West of the stream basin, fence poles and small 

18 wooden foundations are visible. This sector is accessible from a roadway that borders the 

19 Finger Bay stream into the basin area. 
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1 6.4.5.2 Results of Investigation 
2 During the 2000 RI, five AOCs were investigated in FB: FB-03, FB-06, FB-07, FB-08, and 

3 FB-09. The geophysical investigation was completed in July 2000 and the intrusive 

4 investigation was completed in August 2000. Two of the AOCs (FB-07 and FB-09) did not 

5 contain any OE/UXO or OE scrap. The remaining AOCs contained OE scrap and/or 

6 ordnance items. AOC FB-03 contained various pieces of OE scrap associated with mortars 

7 and small arms. The small arms scrap was clustered near the northern end of the AOC that 

8 was identified as a historical target area for mortars, indicating that this area had multiple 

9 uses. AOC FB-06 contained two pieces of frag. The prescribed methodology for follow-up 

10 search was conducted at the two frag sites and no additional frag, OE, or UXO was found. 

11 AOC FB-08 contained numerous pieces of OE scrap associated with flares. This is 

12 consistent with the flare (UXO) and flare scrap found in this AOC in 1999. The RI did not 

13 reveal any significant amounts of OE/UXO in any of the Finger Bay AOCs and the results of 

14 the investigation support the premise that, within the limits of error set for the investigation, 

15 no large scale impact or disposal areas are present in the RB AOCs. Al l OE scrap located in 

16 the FB AOCs was subjected to the approved follow-up search methodology to demonstrate 

17 that no OE/UXO was present near these items. 

18 Table 6.4-8 summarizes the results of the RI in the FB AOCs. It also summarizes the results 

19 of the 1999 SI for this area because these results are relevant to the determination of 

20 ordnance characteristics for specific areas and, thus, to determination of the final disposition 

21 of sites based upon hazard assessment and FS. Appendix B contains a data table which 

22 presents the results of the 2000 investigation in greater detail. The results of both the 1999 

23 and 2000 investigations are depicted graphically on Figure A-9 and A-10 in Appendix A. 

24 6.4.5.3 Conclusions and Recommendations 

25 Based upon the results of the RI and the previous SI, it was determined that none of the FB 

26 AOCs contained areas which appeared to have different historical ordnance-related land use 

27 or different ordnance characteristics. No AOCs were partitioned for future analysis. All of 

28 the FB AOCs were submitted to the ESHA process to determine in a qualitative manner 

29 which AOCs should be advanced for FS of potential remedial actions. It was determined 

30 that additional investigation was warranted at five target sites in FB-03 which was a 

31 historical impact area for mortars. 

32 
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1 Table 6.4-8. Investigation Approach, Geophysical Investigation, and Ordnance-related 

Finds in Finger Bay Impact Area 
2000 Miles AO/OE AO/OE 

Sector Geo No Targets Scrap/UXO Scrap/UXO 
Site Survey Method Mileage Access Investigated Items 20001' Items 1999 

FB 03 34.5-m Spacing 4.36 0 95 0/71/0 0/9/0 
FB 06 20-m Spacing 3.06 .86 9 0/4/0 0/0/0 
FB07 30 x 30 Grid 0.74 0 31 0/0/0 3/0/0 
FB08 30 x 30 Grid 1.04 31 0/29/0 1/0/0 
FB09 30 x 30 Grid 0.91 0 1 0/0/0 1/0/0 

" OE scrap items were located during initial transect line spacing and/or continued investigation using the grid approach as discussed previously 
(see Appendix B). 

3 6.4.6 Haven Lake Ordnance Area (HL) 

4 6.4.6.1 Physical Characteristics 
5 HL is located south of Andrew Lake (see Figure A - l 1 in Appendix A). This sector is 

6 approximately 100 acres and has relatively consistent terrain and vegetation. Most of the HL 

7 sector consists of gentle to moderate slopes descending toward the lake which is at the center 

8 of the sector. Along the westside of the lake there is a flat bench which was formerly the site 

9 of several buildings (numerous foundations and construction debris are present in this area). 

10 Behind the former building sites is a steep bank 8 to 10 feet in height. This is the only 

11 portion of the sector that could not be walked due to physical obstacles. 

12 In general, the vegetation in the HL sector is not as tall or as dense as it is in other sectors. It 

13 is primarily a mixture of grasses, moss, and lichens with the grass species more prevalent on 

14 the slopes above the lake. Near the edge of the lake is a marshy area with more wetland-

15 related species. 

16 Along the westside of the lake there is evidence of several historical wooden structures. 

17 Numerous foundations and large quantities of construction debris are present in this area. 

18 Small garbage dumping areas were discovered that contained camping gear, cooking 

19 materials, bottles, and cans. This suggested that troops were housed throughout the area. A 

20 single wood-frame building is currently present, which may have been used to house the 

21 troops. In later years, there was also a Boy Scout camp at the lake. There were no Quonset 

22 huts or other structures (magazines or bunkers) in this sector, which would suggest the area 

23 was used for ammunition storage. 
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1 6.4.6.2 Results of Investigation 
2 During the 2000 RI, two AOCs were investigated in the HL: HL-01 and HL-02. The 

3 geophysical investigation was completed in June 2000 and the intrusive investigation was 

4 completed in July 2000. Neither of the two AOCs (HL-01 and HL-02) contained any 

5 OE/UXO or OE scrap. This is consistent with the assumption that AO found in these AOCs 

6 during 1999 were single items. The results of the investigation support the premise that, 

7 within the limits of error set for the investigation, no large scale impact or disposal areas are 

8 present in the HL AOCs. 

9 Table 6.4-9 summarizes the results of the RI in the HL AOCs. It also summarizes the results 

10 of the 1999 SI for this area because these results are relevant to the determination of 

11 ordnance characteristics for specific areas and, thus, to determination of the final disposition 

12 of sites based upon hazard assessment and FS. Appendix B contains a data table which 

13 presents the results of the 2000 investigation in greater detail. The results of both the 1999 

14 and 2000 investigations are depicted graphically on Figure A - l 1 in Appendix A. 

15 Table 6.4-9. Investigation Approach, Geophysical Investigation, and Ordnance-related 

16 Finds in Haven Lake Ordnance Area 
2000 Miles AO/OE AO/OE 

Sector Survey Geo No Targets Scrap/UXO Scrap/UXO 
Site Method Mileage Access Investigated Items 2000 Items 1999 

HL 01 30 x 30 Grid 0.96 0 3 0/0/0 1/0/0 
HL02 30 x 30 Grid 0.97 0 29 0/0/0 1/0/0 

17 6.4.6.3 Conclusions and Recommendations 

18 Based upon the results of the RI and previous SI, it was determined that neither of these HL 

19 AOCs contained areas which appeared to have different historical ordnance-related land use 

20 or different ordnance characteristics. No AOCs were partitioned for future analysis. Both of 

21 the HL AOCs were submitted to the ESHA process to determine in a qualitative manner 

22 which AOCs should be advanced for FS of potential remedial actions. 

23 6.4.7 Lake De Marie Impact Area (DM) 

24 6.4.7.1 Physical Characteristics 
25 The D M is located west/southwest of downtown Adak near Shagak Bay. It is located within 

26 the boundaries of C3, but was investigated separately (see Figures A-12 and A-13 in 

27 Appendix A). This sector is approximately 1,314 acres and has a variety of terrain and 

28 vegetation. The majority of the area's topography consists of rolling hills, lakes, and valleys 

29 all sloping down to the north from the Mt. Reed range. The southern portion of the sector 
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1 borders the mountain range and becomes extremely steep and impassable. The northern area 

2 continues down a steep mountain bordering the eastern finger of Shagak Bay. Access to the 

3 sector was accomplished by ATV from the Ptarmigan Trailhead. Because of the relatively 

4 high elevation of the sector, visibility was often low due to fog and bad weather. 

5 6.4.7.2 Results of Investigation 
6 During the 2000 RI, five AOCs were investigated in the DM: DM-01, DM-02, DM-03, DM-

7 05, and DM-06. The geophysical investigation was completed in June and July 2000 and the 

8 intrusive investigation was completed in August 2000. Three AOCs (DM-02, DM-3, and 

9 DM-05) did not contain any OE/UXO or OE scrap. Both of the remaining AOCs contained 

10 ordnance-related materials. One of the two remaining AOCs (DM-01) was found to contain 

11 numerous clusters of mixed mortar and projectile scrap indicative of WWII test firing using 

12 mortars to simulate enemy fire from large caliber guns. The mortars created smoke plumes 

13 to serve as targets for the two historical 90-mm gun batteries using this area as a target zone. 

14 The fifth AOC investigated (DM-06) contained a single abandoned mortar, along with 

15 numerous pieces of frag. The mortar is suspected to be a lone item, possibly abandoned 

16 after an exercise such as the ones described above; however, the bound and characterize 

17 methodology for lone pieces of AO (100 percent geophysical survey and intrusive 

18 investigation) was not applied to the area surrounding the mortar. Additional investigation 

19 will be needed to confirm that this item is a lone piece of AO and not an indicator of an 

20 impact area or disposal site. All OE scrap located in the D M was subjected to the approved 

21 follow-up search methodology to demonstrate that no OE/UXO was present near these 

22 items. 

23 Table 6.4-10 summarizes the results of the RI in the DM. It also summarizes the results of 

24 the 1999 SI for this area because these results are relevant to the determination of ordnance 

25 characteristics for specific areas and, thus, to determination of the final disposition of sites 

26 based upon hazard assessment and FS. Appendix B contains a data table which presents the 

27 results of the 2000 investigation in greater detail. The results of both the 1999 and 2000 

28 investigations are depicted graphically on Figure A-12 and A-13 in Appendix A. 

29 
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1 Table 6.4-10. Investigation Approach, Geophysical Investigation, and Ordnance-related 

2 Finds in Lake De Marie Impact Area 

Sector 
Site 

Survey 
Method 

2000 
Geo 

Mileage 

Miles 
No 

Access 
Targets 

Investigated 

AO/OE 
Scrap/UXO 
Items 20001' 

AO/OE 
Scrap/UXO 
Items 1999 

DM01 58-m 
Spacing 

6.26 0 103 0/48/0 0/16/0 

DM02 .30 x 30 
Grid 

0.99 0 0 0/0/0 1/0/0 

DM03 Recon Grid 1.16 0 366 1/2/0 ~ 

DM05 Recon 0.00 0 0 0/0/0 -

DM06 50-m 
Spacing 

54.49 9 134 1/29/0 0/0/0 

OE scrap items were located during initial transect line spacing and/or continued investigation using the grid approach as discussed 
previously. AO/OE/UXO items were transported to magazine, BIP, or left in place for later disposal (see Appendix B). 

3 

4 6.4.7.3 Conclusions and Recommendations 
5 Based upon the results of the RI and previous SI, AOC DM-06 appears to contain an area 

6 which had a potentially different level of ordnance-related historical land use and, therefore, 

7 may have different ordnance characteristics from most of the area in this AOC. It is 

8 important to segregate areas suspected to have unique characteristics or qualities because these 

9 areas may represent different levels of risk and may require different management strategies in 

10 the future. This procedure helps to ensure that FS and associated remedial actions are 

11 concentrated in areas which, according to the established ESHA criteria, represent a risk to 

12 future residents of Adak and promotes appropriate evaluation and management of all RI 

13 study areas. Based upon the available data, both 1999 and 2000 data, AOC DM-06 has been 

14 segregated into two areas for future analysis. The new AOC segments are described in Table 

15 6.4-11 below. The table also contains the reasons for segregating each portion of the AOC. 

16 The existing AOCs and new areas are depicted on Figure A-12 and A-13 in Appendix A. 

17 All of the existing AOCs and newly segregated portions of AOCs in the D M were submitted 

18 to the ESHA process to determine in a qualitative manner which AOCs should be advanced 

19 for FS of potential remedial actions. 

20 6.4.8 Lake Jean (LJ) 

21 6.4.8.1 Physical Characteristics 
22 The LJ is located just west of C8, between the range and the south end of Andrew Lake 

23 (Figures A-14 and A-15 in Appendix A). This sector is 
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1 Table 6.4-11. Summary of AOC Segregation for Future Analysis in the Lake De Marie 

2 Impact Area 

AOC No. of ESHA 
Name Areas ESHA Area Names Reason(s) for Division of AOC 

DM-01 1 DM-01 N/A; Not divided. 
DM-02 1 DM-02 N/A; Not divided. 
DM-06 2 DM-06A (mortar site) A single abandoned mortar found in this AOC in 2000 

DM-06B (remainder of is not consistent with an impact area and suggests a 
DM-06) different potential use for the area surrounding this lone 

item. The remainder of the AOC contains frag only. 

3 approximately 60 acres and has a variety of terrain and relatively consistent vegetation. The 

4 center of the LJ sector is a relatively flat meadow-like area cut by several meandering 

5 streams which form deeply cut winding ravines from 3 to 20 feet wide. On three sides of the 

6 flatland area (north, east, and south), the terrain rises in a series of ridges and ravines. Some 

7 areas remain flat enough to traverse on foot, while others rise too steeply to be accessible. 

8 To the west of the flat area, the terrain falls steeply towards an access road nearby. It then 

9 continues toward Andrew Lake at a more gentle slope. 

10 The vegetation in the LJ is predominantly tundra grass species. There are some areas near 

11 the hill tops where heaths and mosses are plentiful. No tundra heads were noted in this area 

12 and there did not appear to be any of the erosion zones on the hilltops like those found in C8 

13 to the east. 

14 6.4.8.2 Results of Investigation 
15 During the 2000 RI, four AOCs were investigated within the LJ: LJ-01, LJ-02, LJ-03, and 

16 LJ-04. The geophysical investigation was completed in July 2000 and the intrusive 

17 investigation was completed in August 2000. Two of the AOCs (LJ-02 and LJ-03) did not 

18 contain any OE/UXO or related scrap based upon the results of the prescribed 2000 

19 investigation methodology. The two remaining AOCs contained ordnance-related items. 

20 AOC LJ-01 contained numerous pieces of UXO and AO, along within multiple pieces of OE 

21 scrap. The data are consistent with a large scale disposal area (burial) in spite of the 

22 presence of UXO. Nearly all of the UXO consisted of MK2 hand grenades which were 

23 categorized as armed because the spoons or safety pins were missing. This condition was 

24 more likely caused by corrosion of the metal rather than intentional arming of the grenades. 

25 The type, condition, and density of ordnance-related items generally reflects conditions at a 

26 disposal site rather than an impact area. In the fourth AOC (LJ-04) a practice grenade fuze 

27 was found. Because this AOC was investigated using a 100 percent geophysical survey and 

G:\WP\2278\13605.DOC • 7/12/01 6-31 



Final Remedial Investigation/Feasibility Study 
Contract No. N62742-99-D-1800 
CTO 0002 

July 13,2001 

1 intrusive investigation, no follow-up investigation was required in accordance with the 

2 approve RI methodologies. The AOC is considered to have been remediated during the RI. 

3 Table 6.4-12 summarizes the results of the RI in the LJ. It also summarizes the results of the 

4 1999 SI for this area because these results are relevant to the determination of ordnance 

5 characteristics for specific areas and, thus, to determination of the final disposition of sites 

6 based upon hazard assessment and FS. Appendix B contains a data table which presents the 

7 results of the 2000 investigation in greater detail. The results of both the 1999 and 2000 

8 investigations are depicted graphically on Figure A-14 and A-15 in Appendix A. 

9 Table 6.4-12. Investigation Approach, Geophysical Investigation, and Ordnance-related 

10 Finds in Lake Jean Ammunition Complex 

Sector 
Site Survey Method 

2000 
Geo 

Mileage 

Miles 
No 

Access 

Targets 
Investigated 

2000 

AO/OE 
Scrap/UXO 
Items 200017 

AO/OE 
Scrap UXO 
Items 1999 

LJ01 58 x 58 Grid 3.08 0 207 76/24/21 6/0/1 
LJ02 Recon Grid 1.8 0 0 0/0/0 — 

LJ03 30 x 30 Grid 0.96 0 7 0/1/0 0/1/0 
LJ04 30 x 30 Grid 0.87 0 0 0/0/0 0/1/0 

" AO/OE scrap/UXO items were located during initial transect line spacing and/or continued investigation using the grid approach 
as discussed previously. AO/UXO items were transported to magazine, BIP, or left in place for later disposal (see Appendix B). 

11 6.4.8.3 Conclusions and Recommendations 
12 Based upon the results of the RI and previous SI, it was determined that none of the LJ 

13 AOCs contained areas which appeared to have different historical ordnance-related land use 

14 or different ordnance characteristics. No AOCs were partitioned for future analysis. All 

15 four of the LJ AOCs were submitted to the ESHA process to determine in a qualitative 

16 manner which AOCs should be advanced for FS of potential remedial actions. 

17 6.4.9 Mitt Lake Impact Area (ML) 

18 6.4.9.1 Physical Characteristics 

19 M L is located southwest of downtown Adak adjacent to the Naval Magazine sector (see 

20 Figures A-16 through A-18 in Appendix A). This sector is approximately 482 acres and has 

21 a variety of terrain and vegetation. The northern end of the sector is dominated by lowlands 

22 cut by deep meandering streambeds. There is also a large lake, which is surrounded by a 

23 marshy area, near the northern boundary of the sector. The lowlands rise to rolling hills mid-

24 sector and finally to a tall peak near the southern boundary. 
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1 The vegetation in the Mitt Lake sector is varied. Tall grasses predominate the slopes and 

2 short grasses, mosses, and wetland species account for a larger percentage of the vegetation 

3 in the lowland areas. Some of the ridgetops in this sector have the characteristic bare 

4 patches with rocky outcrops found in several other areas with steep ridges. The only 

5 apparent plants at these sites are small lichens on the rock surfaces. 

6 6.4.9.2 Results of Investigation 

7 During the 2000 RI, five AOCs were investigated within ML: ML-01, ML-02, ML-03, ML-

8 04, and ML-05. The geophysical investigation was completed in July 2000 and the intrusive 

9 investigation was completed in August 2000. Two of the AOCs, ML-03 and ML-04, did not 

10 contain any OE/UXO or related scrap based upon the results of the prescribed 2000 

11 investigation methodology. The remaining AOCs contained ordnance-related items. 

12 AOC ML-01 contained several pieces of UXO (60-mm mortars), along with multiple pieces 

13 of OE scrap. Most of the ordnance-related items found in this AOC were clustered in the 

14 southwestern portion of the site, although a single piece of UXO was found southeast of the 

15 apparent target area. This piece of ordnance is suspected to be a lone UXO item unrelated to 

16 the impact area in the southwestern portion of the AOC. During 1999 a single piece of frag 

17 was also found outside the core impact area delineated in 2000. This frag is also suspected 

18 to be a lone piece of ordnance-related material and not part of a second impact area. Prior to 

19 the RI, ML-01 was suspected to be one large contiguous target area. For this reason, the 

20 bound and characterize methodology for lone pieces of UXO or OE scrap (X/T or mini-grid) 

21 was not applied to the individual piece of UXO or the piece of frag found outside the core 

22 impact area. Additional investigation will be needed to confirm that these two items are 

23 lone ordnance-related items and not indicators of a second impact area in ML-01. 

24 AOC ML-02 contained seven isolated pieces of UXO, along with multiple pieces of OE 

25 scrap. Six of the seven pieces of UXO found in ML-02 were subjected to the bound and 

26 characterize methodology for lone pieces of UXO and it has been demonstrated, based upon 

27 the approved investigation methodology, that these items are lone pieces of UXO and not 

28 part of a larger impact or disposal area. The seventh piece of UXO was not investigated 

29 further. Additional investigation will be needed to confirm that this is a lone piece of UXO. 

30 AOC ML-05 contained a single small caliber bullet and two pieces of OE scrap. The bullet 

31 and a single piece of scrap were present in a 30-by 30-meter area subjected to 100 percent 

32 geophysical survey and intrusive investigation. A lone piece of UXO was found in this 30-

33 by 30-meter area during 1999, and based upon this fact, this portion of ML-05 was subjected 
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1 to a more intensive RI effort than the remainder of the historical bivouac area. No additional 

2 OE/UXO or related scrap was found in this area during the follow up investigation using the 

3 approved methodology for a lone piece of frag (X/T or mini-grid). A single piece of OE 

4 scrap was also found in the remainder of the bivouac area. This scrap was subjected to the 

5 approved investigation methodology for lone pieces of scrap (X/T or mini-grid). No 

6 additional ordnance-related materials were found in ML-05. 

7 Table 6.4-13 summarizes the results of the RI in ML. It also summarizes the results of the 

8 1999 SI for this area because these results are relevant to the determination of ordnance 

9 characteristics for specific areas and, thus, to determination of the final disposition of sites 

10 based upon hazard assessment and FS. Appendix B contains a data table which presents the 

11 results of the 2000 investigation in greater detail. The results of both the 1999 and 2000 

12 investigations are depicted graphically on Figures A-16 through A-18 in Appendix A. 

13 Table 6.4-13. Investigation Approach, Geophysical Investigation, and Ordnance-related 

14 Finds in Mitt Lake Impact Area 

Sector 
Site Survey Method 

2000 
Geo 

Mileage 

Miles 
No 

Access 

Targets 
Investigated 

2000 

AO/OE 
Scrap/UXO 
Items 200017 

AO/OE 
Scrap/UXO 
Items 1999 

M L 01 34.5-m Spacing 2.47 0 24 0/5/6 0/3/3 
M L 02 20-m Spacing 14.51 0 83 1/17/7 — 
M L 03 30 x 30 Grid 0.27 .48 11 0/0/0 0/0/1 
M L 04 XT 0.18 0 0 0/0/0 0/0/1 
M L 05 Recon Grid 5.20 0 46 1/2/0 0/0/1 
AO/OE scrap/UXO items were located during initial transect line spacing and/or continued investigation using the grid approach as 
discussed previously. AO/UXO items were transported to magazine, BIP, or left in place for later disposal (see Appendix B). 

15 6.4.9.3 Conclusions and Recommendations 

16 Based upon the results of the RI and previous SI, AOCs ML-01 and ML-02 both appear to 

17 contain areas which had different levels of ordnance-related historical land use and, therefore, 

18 have different ordnance characteristics from other portions of the AOCs. It is important to 

19 segregate areas suspected to have unique characteristics or qualities because these areas may 

20 represent different levels of risk and may require different management strategies in the future. 

21 This procedure helps to ensure that FS and associated remedial actions are concentrated in 

22 areas which, according to the established ESFIA criteria, represent a risk to future residents of 

23 Adak and promotes appropriate evaluation and management of all RI study areas. Based upon 

24 the available data, both 1999 and 2000 data, AOC ML-01 has been segregated into three areas 

25 for future analysis and ML-02 has been separated into two areas. The new AOC segments are 

26 described in Table 6.4-14 below. The table also contains the reasons for segregating each 

27 portion of the AOC. AOCs ML-03 and ML-04 were not segregated because there is no 
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1 evidence to suggest that any areas within these AOCs had different historical ordnance-related 

2 land use or have different ordnance characteristics than other portions of the AOCs. The 

3 existing AOCs and new areas are depicted on Figures A-16 through A-18 in Appendix A. All 

4 of the AOCs and the newly segregated portions of AOCs in M L were submitted to the ESHA 

5 process to determine in a qualitative manner which AOCs should be advanced for FS of 

6 potential remedial actions. 

7 Table 6.4-14. Summary of AOC Segregation for Future Analysis in the Mitt Lake Impact Area 

AOC No. of ESHA 
Name Areas ESHA Area Names Reason(s) for Division of AOC 
ML-01 3 ML-01 A (mortar impact 

area) 
ML-01B (single mortar) 

ML-01 C (single piece of 
frag in remainder) 

There is a portion of this AOC which clearly appears to 
have been used as a target site for 60-mm mortars (ML-
01A). There is also a single piece of UXO (ML-01B) . 
that appears unconnected, but has not been confirmed as 
a lone UXO item. The remainder of the area (ML-01 C) 
contains a single piece of frag (ML-01C). 

ML-02 2 ML-02A (single 20 mm) 
ML-02B (remainder of 
ML-02) 

There is a single isolated piece of UXO (ML-02A) in the 
original AOC which has not been subjected to the follow 
up investigation using the approved methodology. The 
remainder of the original AOC (ML-02B) contains six 
isolated pieces of UXO which have been demonstrated 
to be lone items within the AOC. 

ML-03 1 ML-03 (mortar fuze N/A; Not divided. 

ML-04 1 
casing site) 
ML-04 (single bomb 
booster) 

N/A; Not divided. 

ML-05 1 ML-05 (bivouac area) N/A; Not divided. 

8 6.4.10 NAF Magazine Area (NM) 

9 6.4.10.1 Physical Characteristics 
10 N M is located southwest of downtown Adak (see Figure A-19 in Appendix A). This sector 

11 is approximately 2,168 acres and has a variety of terrain and vegetation. The northern end of 

12 the sector is dominated by lowlands cut by deep meandering streambeds. There is a large 

13 area near the northern boundary of the sector which is marshy with a series of small 

14 interconnected lakes. The marshy areas and lowlands rise gently to rolling hills near the east 

15 and west boundaries of the sector. Toward the southern end of the sector, there is a large, 

16 steep peak and several smaller peaks form a ridgeline down the western boundary of the 

17 sector. To the south of the tallest peak, the terrain falls sharply into a very broad, deep 

18 ravine which terminates near the southeastern corner of the sector. The bottom of the ravine 

19 is somewhat rounded; however, the sides are very steep. Roberts Landfill is located in the 

G:\WP\2278\13605.DOC • 7/12/01 6-35 



Final Remedial Investigation/Feasibility Study 
Contract No. N62742-99-D-1800 
CTO 0002 

July 13, 2001 

1 eastern/central portion of the N M sector forming a manmade obstacle which occupies about 

2 10 to 12 percent of the land area in the sector. 

3 The vegetation in N M is varied with grasses predominating on the slopes and mosses and 

4 other wetland species accounting for a greater percentage of the vegetation in the lowland 

5 areas. Some of the ridgetops in this sector have the characteristic bare patches with rocky 

6 outcrops found in several other sectors with steep ridges. The only apparent plants at these 

7 sites are small lichens on the rock surfaces. 

8 6.4.10.2 Results of Investigation 

9 During the 2000 RI, three AOCs were investigated in the NM; NM-02, NM-03, and NM-04. 

10 The geophysical investigation and the intrusive investigation was completed in June 2000. 

11 One of the three AOCs (NM-04) did not contain any OE/UXO or OE scrap. This is 

12 consistent with the assumption that UXO (hand grenade) found in this AOC during 1999 

13 was a single item. The remaining two AOCs contained ordnance-related materials. AOC 

14 NM-02 contained three pieces of AO and a single piece of OE scrap. Because this area was 

15 investigated using a 100 percent geophysical survey and intrusive investigation, no follow-

16 up investigation was required in accordance with the approved RI methodologies. The area 

17 is considered to have been remediated during the investigation. AOC NM-03 contained a 

18 single piece of UXO. Because the AOC was investigated using a 100 percent geophysical 

19 survey and intrusive investigation, no follow-up investigation was required in accordance 

20 with the approved RI methodologies. The results of the 2000 investigation support the 

21 premise that, within the limits of error set for the investigation, no large scale impact or 

22 disposal areas are present in the N M AOCs. 

23 Table 6.4-15 summarizes the results of the RI in the NM. It also summarizes the results of 

24 the 1999 SI for this area because these results are relevant to the determination of ordnance 

25 characteristics for specific areas and, thus, to determination of the final disposition of sites 

26 based upon hazard assessment and FS. Appendix B contains a data table which presents the 

27 results of the 2000 investigation in greater detail. The results of both the 1999 and 2000 

28 investigations are depicted graphically on Figure A-19 in Appendix A. 

29 
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1 Table 6.4-15. Investigation Approach, Geophysical Investigation, and Ordnance-related 

2 Finds in NAF Magazine Area 

Sector 
Site 

Survey 
Method 

2000 
Geo 

Mileage 

Miles 
No 

Access 

Targets 
Investigated 

2000 

AO/OE 
Scrap/UXO 
Items 2000y 

AO/OE Scrap/ 
UXO Items 

1999 
NM02 30 x 30 Grid 0.94 0 8 3/1/0 2/0/0 
NM03 30 x 30 Grid 0.96 0 1 0/0/1 1/0/0 
NM04 30 x 30 Grid 0.91 0 60 0/0/0 0/0/1 

" AO/OE scrap/UXO items were located during initial transect line spacing and/or continued investigation using the grid approach as discussed 
previously. AO/UXO items were transported to magazine, BIP, or left in place for later disposal (see Appendix B). 

3 6.4.10.3 Conclusions and Recommendations 
4 Based upon the results of the RI and previous SI, it was determined that none of the N M 

5 AOCs contained areas which appeared to have different historical ordnance-related land use 

6 or different ordnance characteristics. No AOCs were partitioned for future analysis. All of 

7 the N M AOCs were submitted to the ESHA process to determine in a qualitative manner 

8 which AOCs should be advanced for FS of potential remedial actions. 

9 6.4.11 Scabbard Bay Impact Area (SB) 

10 6.4.11.1 Physical Characteristics 
11 SB is located southeast of downtown Adak on the eastern shore of Scabbard Bay. This 

12 sector is approximately 725 acres and has a variety of terrain and vegetation. SB is divided 

13 by a stream that runs south to north through the central area of the sector. The terrain rises 

14 to very steep slopes on both the eastern and western side of the sector from the creek. Along 

15 the shoreline there are steep, rocky cliffs, with the exception of two small beaches, allowing 

16 access to the sector. One is near the northern corner of the site and allows travel into the 

17 area through a ravine. The other is on the eastern bank of Scabbard Bay and rises sharply 

18 from the water's edge. These access points allow for foot travel only from the boat landings, 

19 as the area is very rugged with rock outcroppings. Lowland vegetation is a mixture of short 

20 to tall grass, mosses, and wetland species. This vegetation gives way to tall grasses and 

21 finally to patches of ground-hugging plants on the steep slopes of the peaks. 

22 6.4.11.2 Results of Investigation 

23 A single AOC (SB-01) was investigated at Scabbard Bay during the 2000 RI. The 

24 geophysical investigation and intrusive investigation were completed in July 2000. SB-05, 

25 which is documented as a historical impact area for 90-rnm gun batteries, encompasses the 
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1 majority of the area in SB, but much of the area is inaccessible due to very steep, rocky . 

2 terrain. During the RI, no OE/UXO or related scrap was found in SB-01. 

3 Table 6.4-16 summarizes the results of the RI in SB. It also summarizes the results of the 

4 1999 SI for this area because these results are relevant to the determination of ordnance 

5 characteristics for specific areas and, thus, to determination of the final disposition of sites 

6 based upon hazard assessment and FS. Appendix B contains a data table which presents the 

7 results of the 2000 investigation in greater detail. The results of both the 1999 and 2000 

8 investigations are depicted graphically on Figure A-20 in Appendix A. 

9 Table 6.4-16. Investigation Approach, Geophysical Investigation, and Ordnance-related 

10 Finds in Scabbard Bay Impact Area 
2000 Miles Targets AO/OE AO/OE 

Sector Geo No Investigated Scrap/UXO Scrap/UXO 
Site Survey Method Mileage Access 2000 Items 2000 Items 1999 

SB 01 58-m Spacing 1.58 0.6 0 0/0/0 0/0/0 

11 6.4.11.3 Conclusions and Recommendations 

12 Based upon the results of the RI and previous SI, AOC SB-01 does not appear to contain 

13 areas which had different levels of ordnance-related historical land use or different ordnance 

14 characteristics. The AOC was not partitioned for future analysis, but was submitted to the 

15 ESHA process as a single area to determine in a qualitative manner whether or not the AOC 

16 should be advanced for FS of potential remedial actions. 

17 6.4.12 Urban Area (UA) 

18 6.4.12.1 Physical Characteristics 

19 The UA Encampment Areas are located south of the NAF Adak runway near the Yakutat 

20 Recreation Area (see Figure A-21 in Appendix A). These areas consist of natural and man-

21 made hills and valleys on both sides of the runway frontage road. The terrain is relatively 

22 flat and the vegetation consists of short grasses, mosses, and wetlands species. There are 

23 also patches of wildflowers. 

24 6.4.12.2 Results of Investigation 

25 During the 2000 RI, two AOCs were investigated in the UA: UA-01 and UA-02. The 

26 geophysical investigation was completed in June 2000 and the intrusive investigation was 

27 completed in August 2000. Both UA-01 and UA-02 contained ordnance-related items. 
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1 AOC UA-01 contained a single piece of OE scrap. Because this AOC was investigated 

2 using a 100 percent geophysical survey and intrusive investigation, no follow-up 

3 investigation was required in accordance with the approved RI methodologies. The AOC is 

4 considered to have been remediated during the RI. AOC UA-02 contained three pieces of 

5 AO and numerous pieces of OE scrap. The AO consisted of a smoke grenade and a thermite 

6 grenade. OE scrap included fire bomb weights and M50 thermite bomb noses along with the 

7 remnants of a 3-pound practice bomb and a lead practice bomb. This site also contained 

8 large amounts of metal scrap and construction-type waste supporting the assumption that it 

9 was used as a burial site for disposal of both ordnance-related and non-ordnance-related 

10 waste. Because this AOC was investigated using a 100 percent geophysical survey and 

11 intrusive investigation, no follow-up investigation was required in accordance with the 

12 approved RI methodologies. The AOC is considered to have been remediated during the RI. 

13 . Table 6.4-17 summarizes the results of the RI in the UA AOCs. It also summarizes the 

14 results of the 1999 SI for this area because these results are relevant to the determination of 

15 ordnance characteristics for specific areas and, thus, to determination of the final disposition 

16 of sites based upon hazard assessment and FS. Appendix B contains a data table which 

17 presents the results of the 2000 investigation in greater detail. The results of both the 1999 

18 and 2000 investigations are depicted graphically on Figure A-21 in Appendix A. 

19 Table 6.4-17. Investigation Approach, Geophysical Investigation, and Ordnance-related 

20 Finds in the Urban Area 
2000 Miles AO/OE AO/OE 

Sector Survey Geo No Targets Scrap/UXO Scrap/UXO 
Site Method Mileage Access Investigated Items 2000u Items 1997 

UA01 30 x 30 Grid 0.95 0.6 26 0/1/0 1/0/0 

UA02 78 x 122 Grid 5.36 14 368 3/95/0 1/1/0 
AO/OE Scrap/UXO items were located during initial transect line spacing and/or continued investigation using the grid approach as 
discussed previously. AO/UXO items were transported to magazine, BIP, or left in place for later disposal (see Appendix B). 

21 6.4.12.3 Conclusions and Recommendations 
22 Based upon the results of the RI and the previous SI, it was determined that neither of the 

23 UA AOCs contained areas which appeared to have different historical ordnance-related land 

24 use or different ordnance characteristics. No AOCs were partitioned for future analysis. 

25 Both of the UA AOCs were submitted to the ESHA process to determine in a qualitative 

26 manner which AOCs should be advanced for FS of potential remedial actions. 
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1 6.4.13 WWII Runway Ordnance Handling and Transfer Area (RW) 

2 6.4.13.1 Physical Characteristics 
3 The Runway Ordnance Handling and Transfer Area is located on the south end of the 

4 runway of NAF Adak and is easy to access using runway frontage roads. The survey area is 

5 a man-made hill of local fill used for the transfer and loading of various ordnance types. 

6 The AOC associated with this area is RW-01. 

7 6.4.13.2 Results of Investigation 

8 During the 2000 RI, a single AOC (RW-01) was investigated in RW. The geophysical 

9 investigation was completed in September 2000 and the intrusive investigation was 

10 completed in October 2000. RW-01 did not contain any ordnance-related items, supporting 

11 the assumption that the practice bomb found abandoned in this AOC in 1999 was a lone 

12 item, unrelated to ordnance disposal activities. Table 6.4-18 summarizes the results of the 

13 RI in the RW AOC. It also summarizes the results of the 1999 SI for this area because these 

14 results are relevant to the determination of ordnance characteristics for specific areas and, 

15 thus, to determination of the final disposition of sites based upon hazard assessment and FS. 

16 Appendix B contains a data table which presents the results of the 2000 investigation in 

17 greater detail. The results of both the 1999 and 2000 investigations are depicted graphically 

18 on Figure A-21 in Appendix A. 

19 Table 6.4-18 Investigation Approach, Geophysical Investigation, and Ordnance-related 
20 Finds in WWII Runway Ordnance Handling and Transfer Area 

Sector 
Site 

Survey 
Method 

2000 
Geo 

Mileage 

Miles 
No 

Access 
Targets 

Investigated 

AO/OE 
Scrap/UXO 
Items 2000" 

AO/OE 
Scrap/ UXO 
Items 1997 

RW01 30 x 30 Grid 0.96 0 4 0/4/0 1/0/0 
" OE scrap items were located during initial transect line spacing and/or continued investigation using the grid approach as discussed 

previously (see Appendix B). 

21 6.4.13.3 Conclusions and Recommendations 
22 Based upon the results of the RI and previous SI, it was determined that no portions of RW-

23 01 appeared to have had different historical ordnance-related land use or different ordnance 

24 characteristics. The AOC was not partitioned for future analysis. AOC RW-01 was 

25 submitted to the ESHA process as a single area to determine in a qualitative manner whether 

26 the AOC should be advanced for FS of potential remedial actions. 
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1 6.4.14 Zeto Point Impact Area (ZP) 

2 6.4.14.1 Physical Characteristics 
3 ZP utilized for the 1999 SI is located southeast of Clam Lagoon (seaward side) on Zeto Point 

4 (see Figure A-22 in Appendix A). The area is approximately 562 acres with a variety of 

5 terrain and vegetation. The coastline along Zeto Point is characterized by narrow stretches 

6 of sandy beach interspersed with rock outcroppings and steep, rocky cliffs. Inland, the 

7 terrain is characterized by three steep peaks (one north, one south, and one midsector) and a 

8 series of southeast to northwest trending ravines and ridges. The ravines, near the south end 

9 of Zeto Point, have steep side slopes and were deemed inaccessible during the 1999 

10 investigation. The criteria used in 1999 to exclude an area due to slope steepness was an 

11 angle of 27 degrees (52 percent). This criteria was chosen as a maximum limit for 

12 equipment operation and burdened climbing. Survey teams made necessary route 

13 adjustments in the field to accommodate the individual terrain features. Near the north end 

14 of the sector there is a relatively flat area with a group of small lakes and marshes. There is 

15 a slightly larger lake located in the northwestern corner of the sector. The area near the lakes 

16 could not be walked by the geophysical survey team due to saturated soils along the 

17 shoreline. Prior to the 2000 RI, this sector was reduced to a small area near Lake Shirley on 

18 the north end of the sector. This reduction of area was based on a review of archival data 

19 and discussions among the members of the OU B project team regarding appropriate size 

20 and placement of a practice bombing range. 

21 The vegetation in ZP is predominantly grass species with small amounts of other tundra 

22 species such as mosses and lichens. The areas near the lakes contain a greater variety of 

23 plant species, particularly those associated with marshy soils. Several tundra-head fields 

24 were noted in this sector and the grass is quite tall and dense in some areas. 

25 6.4.14.2 Results of Investigation 
26 During the 2000 RI, a single AOC (ZP-01) was investigated in ZP. The geophysical 

27 investigation was completed in June 2000 and the intrusive investigation was completed in 

28 July 2000. ZP-01 did not contain any ordnance-related items. Table 6.4-19 summarizes the 

29 results of the RI in ZP. It also summarizes the results of the 1999 SI for this area because 

30 these results are relevant to the determination of ordnance characteristics for specific areas 

31 and, thus, to determination of the final disposition of sites based upon hazard assessment and 

32 FS. Appendix B contains a data table which presents the results of the 2000 investigation in 

33 greater detail. The results of both the 1999 and 2000 investigations are depicted graphically 

34 on Figure A-22 in Appendix A. 
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Table 6.4-19. Investigation Approach, Geophysical Investigation, and Ordnance-related 

1999 2000 Miles AO/OE 
Sector Survey Geo Geo No Total Miles Targets Scrap/ UXO 

Site Method Mileage Mileage Access 1999/2000 Investigated Items 
ZP01 65-m Spacing 0 1.69 0 1.69 6 0/0/0 

3 6.4.14.3 Conclusions and Recommendations 

4 Based upon the results of the RI and the previous SI, it was determined that no portions of 

5 ZP-01 appeared to have had different historical ordnance-related land use or different 

6 ordnance characteristics. The AOC was not partitioned for future analysis. AOC ZP-01 was 

7 submitted to the ESHA process as a single area to determine in a qualitative manner whether 

8 the AOC should be advanced for FS of potential remedial actions. 

G:\WP\2278\13605.DOC • 7/12/01 6-42 



Final Remedial Investigation/Feasibility Study 
Contract No. N62742-99-D-1800 
CTO 0002 

July 13,2001 

1 7. HAZARD ASSESSMENT METHODOLOGY 

2 7.1 REQUIREMENT TO PERFORM A HAZARD ASSESSMENT 

3 A baseline risk assessment should be performed for all sites being addressed under the 

4 CERCLA process NCP 300.430(d)(1). The baseline risk assessment is an analysis of the 

5 potential adverse health effects (current or future) caused by hazardous substance releases 

6 from a site in the absence of any actions to control or mitigate these releases (Human Health 

7 Evaluation Manual 1989). The baseline risk assessment contributes to the site 

8 characterization and subsequent development, evaluation, and selection of appropriate 

9 response alternatives. The results of the baseline risk assessment are used to: 

10 • Document the magnitude of the risk at a site and the primary causes of that risk 

11 • Help determine whether additional response action is necessary at the site 

12 • Help support selection of the no action remedial alternative (where appropriate) 

13 • Modify preliminary remediation objectives and cleanup goals 

14 Baseline risk assessments are site specific and may vary in both detail and the extent to 

15 which qualitative and quantitative inputs and analyses are used. The characteristics of the 

16 baseline risk assessment depend on the complexity and particular circumstances of the site, 

17 as well as the availability of ARARs and other criteria, advisories, guidance, and the specific 

18 concerns of the site stakeholders. The baseline risk assessment should consider the potential 

19 risks associated with current land use and activities, as well as reasonably anticipated future 

20 land use. 

21 At a site like Adak, the potential adverse health effects that should be considered under 

22 CERCLA include explosive hazards (those associated with potential exposures to any 

23 energetic ordnance items present) and the "conventional" risk because of potential exposures 

24 to the chemical components and residues that may be associated with these items. Each type 

25 of hazard should be assessed and considered. 

26 At this time, CERCLA has no special provisions for dealing with ordnance explosive safety 

27 aspects. The processes that have been developed and applied for many years for chemical 

28 contaminants do not lend themselves directly to ordnance explosive safety aspects. 

29 Ordnance has unique properties that influence their release and transport mechanisms. The 

30 potential for contact and the potential effects of ordnance exposure need to be evaluated 

31 differently than the processes developed for chemical contaminants. 
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1 During the planning for the RI/FS for OU B, it became apparent that CERCLA Risk 

2 Assessment Guidance could not be applied directly to the Adak project for UXO explosive 

3 safety aspects. Ordnance-specific (and site-specific) assessment and evaluation procedures 

4 had to be developed to support decision making about the need for remedial action at the 

5 Adak sites. In August 1999, as a result of formal dispute proceedings initiated by EPA and 

6 ADEC under the FFA provisions regarding UXO investigation methods, a working group 

7 (referred to as the project team) was formed that includes the EPA, ADEC, USFWS, A/PIA, 

8 TAC, and other stakeholders in the redevelopment process. Their goal was to design a site-

9 specific, CERCLA-consistent process for the investigation, evaluation, and remediation of 

10 sites on Adak that are potentially contaminated with ordnance. 

11 7.2 AVAILABILITY OF TOOLS FOR ORDNANCE HAZARD/RISK 

12 ASSESSMENT 

13 The project team surveyed and evaluated the range of tools that were available for screening 

14 and assessing ordnance-related hazards and risk. The major differences between the 

15 available methodologies include the following: 

16 • Whether the primary application of the tool was to be used for qualitative screening, 

17 quantitative risk screening, or exposure evaluation 

18 • Which of the three principal elements of risk (i.e., likelihood of exposure, ordnance 

19 hazard severity, and possible consequences) were considered in characterizing 

20 ordnance risk 

21 • Which subfactors were used to characterize the principal risk elements 

22 • How the hazard or risk result was used for risk management decision making 

23 • Whether the tool or methodology was developed specifically for a particular site or for 

24 broad application 

25 Among the most current approaches for assessing the potential hazards and risks associated 

26 with ordnance and related materials is the January 2000 working draft of the draft Interim 

27 Range Rule Risk Methodology (IR3M). The draft IR 3 M was developed in response to the 

28 DoD's proposed Range Rule, which defines a comprehensive process for managing, 

29 assessing, and communicating about risk at former ranges located within the United States. 

30 This approach applies the principles of EPA's DQO process, the NCP, and CERCLA 

31 together with DoD's explosive safety requirements and other applicable laws and 
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1 regulations. The IR 3 M provided an OU B project team consensus basis for the development 

2 of a site-specific hazard assessment for Adak. 

3 The January 2000 draft IR 3 M was judged by the Project Team to provide the basis for a 

4 logical framework needed for a qualitative analysis which best suited the OU B 

5 stakeholder's needs. The Draft IR 3 M also addressed all of the primary risk factors 

6 considered to be significant in order to ensure protection from ordnance and explosive 

7 hazards on Adak. 

8 7.3 ADAK ISLAND OU B EXPLOSIVE SAFETY HAZARD ASSESSMENT 

9 METHODOLOGY 

10 Prior to conducting a CERCLA FS for remediation of ordnance contaminated areas on Adak, 

11 it was necessary to identify appropriate areas for the study (i.e., those areas which represent a 

12 potential explosive safety hazard to the future residents of Adak). These areas were 

13 identified using a hazard assessment to analyze the results of the RI and to determine the 

14 potential magnitude of risk/hazard associated with any ordnance-related contamination 

15 present at various sites across Adak. The findings of the hazard assessment focus the 

16 subsequent development, evaluation, and selection of appropriate response action 

17 alternatives for areas where the projected level of hazard is judged to require remedial 

18 action(s). The hazard assessment methodology developed for Adak is a site-specific process 

19 developed as part of an overall framework for assessing and managing potential threats to 

20 human health and the environment on Adak due to the presence of UXO (hazard assessment) 

21 and the potential release of hazardous chemical substances related to that ordnance (risk 

22 assessment). However, at the present time, CERCLA has no special provisions for dealing 

23 with ordnance-related explosive hazards, and the processes developed for chemical 

24 substances do not lend themselves directly to the evaluation of explosive hazards. Ordnance 

25 has unique properties that influence their release and transport mechanisms. The potential 

26 for exposure and the effects associated with ordnance exposure are also an influence from its 

27 unique properties. No risk assessment guidance is available for ordnance explosive safety 

28 per se and there is no consensus as to an acceptable risk or hazard range for explosive • 

29 hazards. Because Adak is a CERCLA site having ordnance contamination at numerous 

30 locations, and because the Island has unique physical and environmental characteristics, it 

31 poses a unique risk assessment and management problem. The EHSA developed for Adak is 

32 a site-specific hazard assessment process for explosive dangers that addresses the unique 

33 character of the Island and is both consistent with CERCLA principles and acceptable to 

34 Adak stakeholders. The methodology is qualitative in nature, but makes use of both 
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1 qualitative and quantitative inputs in a framework that reflects established scientific and 

2 engineering principles. 

3 The Adak ESHA is based on four primary factors: 

4 • Ordnance Search/Removal Status (i.e;, what is known about the likely presence and 

5 distribution of ordnance in a given area) 

6 • Ordnance Characteristics (i.e., the explosive properties of the OE/UXO) 

7 • Ordnance Accessibility (i.e., the potential for direct contact with ordnance items) 

8 • Public Exposure (i.e., the status of public access and the activities typically performed 
9 in the area) 

10 This breakdown of factors reflects the following premises about ordnance risk/hazard on 
11 Adak: 

12 • Areas where OE/UXO are known or indicated to be present have higher potential for 

13 explosive hazards than areas where OE/UXO have been searched for and not found, 

14 or where all known ordnance items have been removed. 

15 • Different types of ordnance have different potential for detonation when disturbed 

16 and, if detonated, can produce a range of potential consequences. 

17 • The potential for explosive hazards is created when energetic ordnance items are 

18 located at a depth where they would likely be disturbed by current or future land use 

19 activities. 

20 • A greater potential for explosive hazards occurs when the opportunity for public 

21 exposure is greatest (e.g., when people interact with the land more intensively or more 

22 frequently). 

23 Each of the four primary factors is broken down into subfactors that represent the various 

24 elements which contribute to the factor. These subfactors are weighted in the calculation of 

25 the primary factor to reflect the relative importance of each element. For example, public 

26 exposure is influenced by the ease of public access (Are roads or trails present in the area? 

27 What is the planned future use for the land?), the intensity of public activity (How much 

28 energy will be imparted to the ground?), and the portability of ordnance items present in the 

29 area (How easily can the items be transported by a child?). All three subfactors influence 

30 public exposure hazard; however, the ease with which people may reach and utilize an area 

31 and the purpose for which they will use that area, are considered more important in the 

32 overall evaluation of public exposure than the other two subfactors. Therefore, the Adak-
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1 specific ESHA places more weight on that subfactor when developing the public exposure 

2 primary factor. Future land use is an important factor in the overall Adak hazard assessment. 

3 The ordnance accessibility factor plays a role in the evaluation because different activities 

4 involve varying levels of subsurface intrusion and influence the potential for exposure to 

5 ordnance items. Figure A-23 is a map showing the future land use anticipated in all of the 

6 AOCs considered in the RI/FS. This map was developed in conjunction with the agencies 

7 and stakeholders. 

8 The primary hazard factors not only include weighted sub-factors but are also weighted 

9 themselves in the final calculation of explosive hazard to ensure that factors that have more 

10 influence in creating risk are more significant in the calculation. The presence or absence of 

11 ordnance and the relative hazard of that ordnance are far more important in assessing the 

12 overall risk to future residents of Adak. If there is no ordnance present, based on the results 

13 of an approved RI approach, then there is little risk no matter how intensively an area is 

14 used. 

15 The primary factors and subfactors for the Adak ESHA are outlined on the ESHA Scoring 

16 Sheet presented in Appendix C. Table 7.3-1 contains all possible combinations of primary 

17 risk factors for the ESHA scoring and the overall qualitative hazard associated with each 

18 combination. The results of the ESHA are discussed in Section 7.4 below. A more detailed 

19 description of the development and application of the ESHA is presented in the ADAK OU 

20 B ESHA Methodology, Version 11 (Foster Wheeler Environmental 2000g). 

21 7.4 RESULTS OF ESHA ANALYSIS 

22 The ESHA process was conducted on 44 individual sites located within 41 AOCs. The 

23 majority of the sites screened in the ESHA received either an A score (38 sites) or a B score 

24 (3 sites) which results in a recommendation for application of an Adak-specific NOFA. Two 

25 sites received a score of C and one site received a score of D in the ESHA, thus indicating 

26 that remedial action of some type may be needed to reduce risk to the public. None of the 

27 44 sites screened received an E score, which represents the greatest level of relative 

28 explosive hazard. Two sites that received an A score in the ESHA were identified for some 

29 additional field work by the OU B Project Team. Table 7.4-1 presents a summary of the 

30 EHSA scoring results. The individual ESHA scoring results for sites moving forward to FS 

31 are discussed in more detail in Sections 7.4-1 through 7.4-53. 

32 
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Table 7.3-1. Explosives Safety Hazard Weighting Factors and Scoring Rules 
Ordnance Presence / Absence 
Ordnance Characteristics 
Ordnance Accessibility 
Public Exposure 

- High Weighting 
- High Weighting 
- High Weighting 
- High Weighting 
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Potential Exposure 
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All cases where the Ordnance Characteristics Score is A will result in an Overall 
Hazard Score of A. 

E Most Potential 
for Contact 

Least Potential 
for Contact 

All cases where the Ordnance Characteristics Score is B will result in an Overall 
Hazard Score of B. 

E Most Potential 
for Contact 

A Least Potential 
for Contact 

B C B c B C B C B : 1 A Least Potential 
for Contact 
Least Potential 
for Contact 

B B C B C B C B C B C 

c C B c B C B c B C B D 
D B c B C B C B D B D 
E Most Potential 

for Contact 
B c B C B D B D B E 
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Table 7.3-1. Explosives Safety Hazard Weighting Factors and Scoring Rules (continued) 
• Ordnance Presence / Absence - High Weighting 
• Ordnance Characteristics - High Weighting 
• Ordnance Accessibility - High Weighting 
» Public Exposure - High Weighting _ _ 

I PUBLIC EXPOSURE 
A B c D E 
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Potential Exposure 
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Removal Status 
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A Least Potential 
for Contact 

B C B C B C B C B C 

B B C B C B C B D B D 
D C B C B C B c B D B D 

D B C B C B D B E B E 
E Most Potential 

for Contact 
B C B D B D B E B E 

A Least Potential 
for Contact 

B C B C B C B C B C 

B B D B D B D B D B D 
E Most Hazard C B D B D B D B D B D 

D B D B D B E B E B E 
E Most Potential 

for Contact 
B D B D B E B E B E 

NOTE: Shaded scores are the As and Bs, which would result in the AOC not being sent on to the FS for further 
evaluation using the matrix below. Unshaded scores are the Cs, Ds and Es, which would result in the AOC 
being sent on to the FS for further evaluation. The FS evaluation process will be the same regardless of 
whether an AOC has received an Explosives Safety Hazard Score of C, D, or E. The three category levels 
are included to provide a rough qualitative scale forjudging the degree to which the various candidate 
response alternatives reduce the level of explosives hazard. 

Hazard Category 
General Management Response Option 

(Actual responses to be Identified through 
AOC-specific evaluation in the FS) 

A 
B 

(Lowest Hazard Level) 
Adak NOFA/Baseline Institutional Controls 

C 
D Further Evaluation in the FS 
E (Highest Hazard Level) 
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Table 7.4-1. Summary of ESHA Analysis Results for OU B Phase One AOCs Page 1 of 10 

AOC Name 

No. of 
Areas for 

ESHA 
ESHA Area 

Names 

Current/ 
Future 

Land Use 
ESHA Score/ 
Disnosition 

Reason(s) for Division or 
Enlargement of AOC Comments 

Blind Cove 
BC-01 

(Target #1) 
1 BC-01 R, Ca/R A - Adak 

NOFA; Baseline 
Institutional 
Controls 
(provisional) 

N/A No OE/UXO related items found 1999; cluster of 
frag found on the southern boundary for this AOC 
in 2000. Site initially received an A score; 
Project Team decision to conduct additional 
investigation in 2001. 

BC-05 
(Target #2) 

1 BC-05 R, Ca/R A - Adak 
NOFA; Baseline 
Institutional 
Controls 

N/A No OE/UXO related items found in the AOC 
based upon the approved RI methodology. 

BC-06 
(155-mm Impact Area) 

1 BC-06 R A - Adak 
NOFA; Baseline 
Institutional 
Controls 

N/A No OE/UXO found 1999 or 2000; frag on eastern 
boundary of the AOC in 2000. 

BC-07 
(Firing Point #2) 

1 BC-07 R A - A d a k 
NOFA; Baseline 
Institutional 
Controls 

N/A Zeto Point 
Construction and domestic waste; wire. 

BC-09A 
(Mortar Impact Area) 

1 BC-09A R, Ca/R A - A d a k 
NOFA; Baseline 
Institutional 
Controls 

N/A No OE/UXO related items found in 1999; four 
pieces of frag found at three locations in 2000. 

BC-09B 
(Combat Scouting 
Problem Maneuver 

Area) 

1 BC-09B R, Ca/R A - Adak 
NOFA; Baseline 
Institutional 
Controls 

N/A The frag in the NW corner of BC-09B may 
actually be associated with BC-01 and BC-05 
because it is distributed along a general line 
between these two identified target points. BC-
09B is thought to be a maneuver area for troop 
training, not a target area for projectiles. 
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Table 7.4-1. Summary of ESHA Analysis Results for OU B Phase One AOCs Page 2 of 10 
No. of Current/ 

Areas for ESHA Area Future ESHA Score/ Reason(s) for Division or 
AOC Name ESHA Names Land Use Disposition Enlargement of AOC Comments 

Combat Range #3 
C3-01 

(Eastern Disposal Site) 
C3-01A 

(disposal site) 
C3-01B 

(single mortar #1) 

C3-01C 
(single mortar #2) 

C3-01D 
(single mortar #3) 

C3-01E 

C3-01F 
(remainder of 

original C3-01) 

R,P/RC 

R.P/RC 

R,P/RC 

R.P/RC 

R.P/RC 

R, Ca/RC 

D -Evaluate in 
FS 
Insufficient data, 
additional field 
investigation 
during RA 
Insufficient data, 
additional field 
investigation 
during RA 
Insufficient data, 
additional field 
investigation 
during RA 
Insufficient data, 
additional field 
investigation 
during RA 
A - Adak 
NOFA; Baseline 
Institutional 
Controls 

There is an area of this 
AOC which clearly 
appears to have had 
extensive use for 
ordnance disposal. 
There are also three 
single pieces of UXO 
and one piece of AO that 
appear unconnected. 
The remainder of the 
area contains only OE 
scrap. 

OE/UXO and scrap found in 1999 indicating 
likely disposal area; additional items found in 
2000 providing data to more clearly define actual 
disposal area. Potentially single UXO and AO 
items indicate that some portions of the area may 
have been used for maneuvers, training, or 
isolated disposal. Footprint reduction is 
appropriate here to concentrate follow-on 
investigation and remedial actions on areas which 
contain AO/UXO and warrant such actions. 

C3-02 
(Mortar Site) 

C3-02 R/RC B - Adak 
NOFA; Baseline 
Institutional 
Controls 

N/A A single piece of UXO in 1999; no OE/UXO in 
2000. 

• C3-03 
(Frag Site) 

C3-03 R/R A - Adak 
NOFA; Baseline 
Institutional 
Controls 

N/A A single piece of mortar frag in 1999; no 
OE/UXO or frag in 2000. 
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Table 7.4-1. Summary of ESHA Analysis Results for OU B Phase One AOCs Page 3 of 10 

AOC Name 

No. of 
Areas for 

ESHA 
ESHA Area 

Names 

Current/ 
Future 

Land Use 
ESHA Score/ 
Disposition 

Reason(s) for Division or 
Enlargement of AOC Comments 

C3-04 
(Combat Range 

Remainder) 

2 C3-04A 
(single 

booster) 

R/R Insufficient data, 
additional field 
investigation 
during RA 

One piece of UXO found 
in 2000 not confirmed as 
a "onsie" due to the fact 

that it has not been 
removed and the area is 
not safe; the remainder 
of the area contains two 

pieces of UXO 
confirmed as "onsies". 

No OE/UXO found in 1999; three single pieces of 
UXO found in 2000 along with additional frag. 

Division of the area will allow separate management 
of the unconfirmed single item if it should turn out 
to be related to a potential disposal or impact area. 

C3-04 
(Combat Range 

Remainder) 

2 

C3-04B 
(remainder) 

R, E/CM A - Adak 
NOFA; Baseline 
Institutional 
Controls 

One piece of UXO found 
in 2000 not confirmed as 
a "onsie" due to the fact 

that it has not been 
removed and the area is 
not safe; the remainder 
of the area contains two 

pieces of UXO 
confirmed as "onsies". 

No OE/UXO found in 1999; three single pieces of 
UXO found in 2000 along with additional frag. 

Division of the area will allow separate management 
of the unconfirmed single item if it should turn out 
to be related to a potential disposal or impact area. 

Combat Range #6 
C6-01 

(Military Reservation 
Area) 

2 ' C6-01A 
(Mortar 
Impact) 

R/R C -Evaluate in 
FS 

One area contains a 
cluster of mortar related 
UXO and frag indicating 
a potential impact area. 
The remainder of the 
AOC contained one 
piece of UXO 
confirmed as a "onesie". 

No OE/UXO found in 1999; mortars and mortar 
frag found in 2000 along with a single rifle grenade. 
Footprint reduction of the impact area is appropriate 
here to concentrate remedial actions on areas which 
contain OE/UXO and warrant such actions. The 
rifle grenade is a single find within the overall AOC. 

C6-01 
(Military Reservation 

Area) 

2 ' 

C6-01B 
(C6-01 

Remainder) 

R, A, 
Ca/R 

A - A d a k 
NOFA; Baseline 
Institutional 
Controls 

One area contains a 
cluster of mortar related 
UXO and frag indicating 
a potential impact area. 
The remainder of the 
AOC contained one 
piece of UXO 
confirmed as a "onesie". 

No OE/UXO found in 1999; mortars and mortar 
frag found in 2000 along with a single rifle grenade. 
Footprint reduction of the impact area is appropriate 
here to concentrate remedial actions on areas which 
contain OE/UXO and warrant such actions. The 
rifle grenade is a single find within the overall AOC. 

Combat Range #8 
C8-01 

(Eastern Disposal Site) 
1 C8-01 R/RC A-Adak 

NOFA; Baseline 
Institutional 
Controls 

N/A Three Abandoned Ordnate(AO) items found in 
1999; two additional AO items found in 2000. Area 
appears to be adequately bounded based upon the 
investigation data. 100 percent investigation in 
2000 qualifies area for Adak NOFA. Chemical 
sampling to be performed in 2001. 

C8-02 
(37-mm Projectile 

Site) 

1 C8-02 R/RC A-Adak 
NOFA; Baseline 
Institutional 
Controls 

N/A A single AO find in 1999 (37-mm projectile); no 
OE/UXO related finds in 2000. 100 percent 
investigation in 2000. 
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Table 7.4-1. Summary of ESHA Analysis Results for OU B Phase One AOCs Page 4 of 10 

AOC Name 

No. of 
Areas for 

ESHA 
ESHA Area 

Names 

Current/ 
Future 

Land Use 
ESHA Score/ 
Disposition 

Reason(s) for Division or 
Enlargement of AOC Comments 

C8-03 
(Western Disposal 

Site) 

1 C8-03 R/RC Insufficient data, 
additional field 
investigation 
during RA 

N/A AO found in 1999 (Three 20-mm projectiles w/o 
casings, one with separated casing and a crushed 
40 mm). Multiple OE/UXO items found in 2000: 
20 mm, hand grenade, 3-inch anti-aircraft 
projectile/high explosive, 40 mm, 60-mm fuze, 
and small arms. There are OE/UXO related items 
located at the current boundaries of the AOC. 100 
percent investigation in 2000 qualifies this AOC 
for Adak NOFA: however, recommend expanding 
this AOC during the FS to include potentially 
related single item in C8-05. Provide a minimum 
15-meter buffer for all ordnance-related items 
found. 

C8-04 
(Small Arms 

Ammunition Site) 

1 C8-04 R/RC B - Adak 
NOFA; Baseline 
Institutional 
Controls 

N/A A cache of small arms ammunition found in 1999; 
single .45-caliber bullet found in 2000; missed in 
1999; 100 percent investigation in 2000. 

C8-05 
(Combat Range 

Remainder) 

2 C8-05A 
(single 20 mm) 

R/RC Additional RI 
during RA 

Two single AO finds 
were made in C8-05 
which appear to be 
"onesies" A third 
potential single item 
appears to be related to 
C8-03. The remainder of 
the AOC contained two 
pieces of insert ordnance 
and OE scrap 

Numerous abandoned items found in 1999 at four 
separate locations (C8-01, C8-02, C8-03, C8-04); 
additional AO found in 2000 at two of the 1999 
locations. Three pieces of AO and two pieces of 
inert ordnance also found in 2000 in C8-05. 
Recommend enlarging C8-03 to incorporate 
potentially related single item. Separate out 20 
mm for individual evaluation. Small arms find 
will be incorporated into the remainder. Footprint 
reduction is appropriate here to concentrate 
follow on investigation and remedial actions on 
areas which contain OE/UXO/AO. 

C8-05 
(Combat Range 

Remainder) 

2 

C8-05B 
(remainder) 

R/RC B - Adak 
NOFA; Baseline 
Institutional 
Controls 

Two single AO finds 
were made in C8-05 
which appear to be 
"onesies" A third 
potential single item 
appears to be related to 
C8-03. The remainder of 
the AOC contained two 
pieces of insert ordnance 
and OE scrap 

Numerous abandoned items found in 1999 at four 
separate locations (C8-01, C8-02, C8-03, C8-04); 
additional AO found in 2000 at two of the 1999 
locations. Three pieces of AO and two pieces of 
inert ordnance also found in 2000 in C8-05. 
Recommend enlarging C8-03 to incorporate 
potentially related single item. Separate out 20 
mm for individual evaluation. Small arms find 
will be incorporated into the remainder. Footprint 
reduction is appropriate here to concentrate 
follow on investigation and remedial actions on 
areas which contain OE/UXO/AO. 
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Table 7.4-1. Summary of ESHA Analysis Results for OU B Phase One AOCs Page 5 of 10 

AOC Name 

No. of 
Areas for 

ESHA 
ESHA Area 

Names 

Current/ 
Future 

Land Use 
ESHA Score/ 
Disposition 

Reason(s) for Division or 
Enlareement of AOC Comments 

Finger Bay Impact 
FB-01 

(Firing Point) 
N/A No work done in 2000. 

FB-02 
(Range Safety Fan) 

N/A No work done in 2000. 

FB-03 
(Mortar Impact Area) 

1 FB-03 R/CM A-Adak 
NOFA; Baseline 
Institutional 
Controls 

N/A There is a small area within the AOC that appears 
to have been a small arms target; however, small 
arms scrap represents the same level of hazard as 
OE scrap found in the remainder of the AOC. No 
OE/UXO found in either 1999 or 2000. Site 
initially received an A score: Project team decision 
to conduct additional investigation in 2001. 

FB-04 
(Firing Pt.) 

N/A No work done in 2000. 

FB-05 
(Range Safety Fan) 

N/A No work done in 2000. 

FB-06 
(Projectile Impact 

Area - 20-mm) 

1 FB-06 R/RC A - Adak 
NOFA; Baseline 
Institutional 
Controls 

N/A No investigation in 1999 due to steep terrain; scrap 
only in 2000 based upon the approved RI 
methodology. 

FB-07 
(Abandoned Mortar 

Site) 

1 FB-07 R/CM A - Adak 
NOFA; Baseline 
Institutional 
Controls 

N/A Three AO items found at a single location on the 
surface in 1999 (mortar, small arms); no OE/UXO 
in 2000. 

FB-08 
(Flare Disposal Site) 

1 FB-08 R/CM A - Adak 
NOFA; Baseline 
Institutional 
Controls 

N/A Multiple pieces of flare scrap found in both 1999 
and 2000; single piece of UXO (Flare) found in 
1999. 

FB-09 
(Rifle Grenade Site) 

1 FB-09 R/CM A - A d a k 
NOFA; Baseline 
Institutional 
Controls 

N/A Single rifle grenade in 1999; no OE/UXO in 2000. 
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Table 7.4-1. Summary of ESHA Analysis Results for OU B Phase One AOCs Page 6 of 10 

AOC Name 

No. of 
Areas for 

ESHA 
ESHA Area 

Names 

Current/ 
Future 

Land Use 
ESHA Score/ 
Disposition 

Reason(s) for Division or 
Enlargement of AOC Comments 

HL-01 
(HE Hand Grenade 

Site) 

1 HL-01 R/RES A - Adak 
NOFA; Baseline 

~ Institutional 
Controls 

N/A A single OE/UXO item found in 1999; no 
OE/UXO found in 2000. 100 percent investigation 
in 2000. 

HL-02 
(60-mm point 

detonating [PD] Fuze 
Site) 

1 HL-02 R/RES A-Adak 
NOFA; Baseline 
Institutional 
Controls 

N/A A single OE/UXO item found in 1999; no 
OE/UXO found in 2000. There was 100 percent 
investigation in 2000. 

Lake De Marie Impact 
DM-01 

(Mortar Impact Area; 
now thought to be 

combination projectile 
and mortar impact) 

1 DM-01 R/R A - Adak 
NOFA; Baseline 
Institutional 
Controls 

N/A No OE/UXO found 1999 or 2000. This area 
encompasses several clusters of mixed scrap from 
both projectiles and mortars. This may be 
indicative of firing exercises using mortars to 
create smoke plumes simulating enemy gun 
batteries and providing targets for the 90-mm guns 
at the firing point for this AOC. 

DM-02 
(37-mm Projectile 

Site) 

1 DM-02 R/R A - Adak 
NOFA; Baseline 
Institutional 
Controls 

N/A A single piece of scrap (37 mm) found in 1999; 
no OE/UXO related items in 2000. 100 percent 
investigation in 2000. 

DM-06 
(Lake De Marie 

Impact Area 
Remainder) 

2 DM-06A 
(single mortar) 

R/R, E Insufficient data, 
additional field 
investigation 
during RA 

A single abandoned 
mortar found in this 
AOC in 2000 is not 
consistent with an impact 
area and suggests a 
different potential use for 
this site. The remainder 
of the AOC contains frag 
only. 

Frag found in 1999; a single abandoned mortar 
and projectile frag found in 2000. Place the 
portion of the AOC containing the mortar into a 
separate parcel for ESHA analysis because the 
presence of AO in an impact area suggests a 
different potential use and level of hazard. 

DM-06 
(Lake De Marie 

Impact Area 
Remainder) 

2 

DM-06B 
(DM-06 

Remainder) 

R/R, E A - Adak 
NOFA; Baseline 
Institutional 
Controls 

A single abandoned 
mortar found in this 
AOC in 2000 is not 
consistent with an impact 
area and suggests a 
different potential use for 
this site. The remainder 
of the AOC contains frag 
only. 

Frag found in 1999; a single abandoned mortar 
and projectile frag found in 2000. Place the 
portion of the AOC containing the mortar into a 
separate parcel for ESHA analysis because the 
presence of AO in an impact area suggests a 
different potential use and level of hazard. 
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AOC Name 

No. of 
Areas for 

ESHA 
ESHA Area 

Names 

Current/ 
Future 

Land Use 
ESHA Score/ 
Disposition 

Reason(s) for Division or 
Enlargement of AOC Comments 

Lake Jean Ammunition Complex 
LJ-01 

(Flare Disposal Site) 
1 LJ-01 R/RC Insufficient data, 

additional field 
investigation 
during RA 

N/A OE/UXO items found in 1999; OE/UXO items 
and related scrap found in 2000. This area 
contained numerous OE/UXO items. UXO was 
mainly MK2 hand grenades. These may be 
considered UXO due to corrosion of pins. OE 
items included small arms ammunition, a practice 
hand grenade, rockets, PD fuzes, flares, a 60-mm 
HE, 37-mm projectiles, and 50-mm mortars. 100 
percent investigation in 2000 qualifies area for 
Adak NOFA; however, recommend expanding the 
boundaries of this site during the FS to provide a 
minimum 15-meter buffer around all ordnance-
related items found. 

LJ-02 
(Western Dump Area) 

1 LJ-02 R/RC A - Adak 
NOFA; Baseline 
Institutional 
Controls 

N/A No investigation in 1999: no OE/UXO related 
items found in 2000 based upon the approved RI 
methodology (reconnaissance). 

LJ-03 
(Practice Grenade 

Fuze Site) 

1 LJ-03 R/RC A - Adak 
NOFA; Baseline 
Institutional 
Controls 

N/A Single grenade fuze found 1999; second grenade 
fuze found 2000. 

LJ-04 
(Frag Site) 

1 LJ-04 R/RC A-Adak 
NOFA; Baseline 
Institutional 
Controls 

N/A Single piece of frag found 1999; no OE/UXO 
related items found 2000. 
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AOC Name 

No. of 
Areas for 

ESHA 
ESHA Area 

Names 

Current/ 
Future 

Land Use 
ESHA Score/ 
DisDosition 

Reason(s) for Division or 
Enlargement of AOC Comments 

Mitt Lake Impact Area 
ML-01 

(60-mm Mortar Area) 
3 ML-01A 

(mortar 
impact) 

R/RC C -Evaluate in 
FS 

One area appears to be a 
target area containing 
OE/UXO and related 
scrap; a second area 
contains one piece of 
UXO, but appears to be 
outside of the target area. 

Mortars and related scrap found in 1999 and 
2000; sufficient data obtained in 2000 to refine 
impact area boundary. Footprint reduction of the 
impact area is appropriate here to concentrate 
remedial actions on areas which contain OE/UXO 
and warrant such actions. 

ML-01 
(60-mm Mortar Area) 

3 

ML-01B 
(Single mortar) 

R/RC Insufficient data, 
additional field 
investigation 
during RA 

One area appears to be a 
target area containing 
OE/UXO and related 
scrap; a second area 
contains one piece of 
UXO, but appears to be 
outside of the target area. 

Mortars and related scrap found in 1999 and 
2000; sufficient data obtained in 2000 to refine 
impact area boundary. Footprint reduction of the 
impact area is appropriate here to concentrate 
remedial actions on areas which contain OE/UXO 
and warrant such actions. 

ML-01 
(60-mm Mortar Area) 

3 

ML-01 C 
(remainder) 

R/RC A - Adak 
NOFA; Baseline 
Institutional 
Controls 

One area appears to be a 
target area containing 
OE/UXO and related 
scrap; a second area 
contains one piece of 
UXO, but appears to be 
outside of the target area. 

Mortars and related scrap found in 1999 and 
2000; sufficient data obtained in 2000 to refine 
impact area boundary. Footprint reduction of the 
impact area is appropriate here to concentrate 
remedial actions on areas which contain OE/UXO 
and warrant such actions. 

ML-02 
(20/40-mm Impact 

Area) 

1 ML-02A 
(Single 20 

mm) 

R/RC Insufficient data, 
additional field 
investigation 
during RA 

N/A Area not investigated in 1999 due to steep slopes; 
numerous 20-mm related OE/UXO items found in 
2000. Many finds in this AOC were considered 
as single finds ("onesies")- There was also a 
single 20 mm found but not investigated. 
Chemical sampling to be performed in ML-02B 
in 2001. 

ML-02 
(20/40-mm Impact 

Area) 

1 

ML-02B R/RC A - Adak 
NOFA; Baseline 
Institutional 
Controls 

N/A Area not investigated in 1999 due to steep slopes; 
numerous 20-mm related OE/UXO items found in 
2000. Many finds in this AOC were considered 
as single finds ("onesies")- There was also a 
single 20 mm found but not investigated. 
Chemical sampling to be performed in ML-02B 
in 2001. 

ML-03 
(Mortar Fuze Casing 

Site) 

1 ML-03 R/RC A - Adak 
NOFA; Baseline 
Institutional 
Controls 

N/A No UXO found in 2000. 

ML-04 
(20-mm Outlier) 

1 ML-04 R/RC A-Adak 
NOFA; Baseline 
Institutional 
Controls 

N/A A single 20 mm found in 1999; no OE/UXO 
found in 2000. The 1999 item very likely did not 
originate from the Mitt Lake firing point because 
an overshot from that point would have continued 
for up to two or three miles. This single item 
may be a flier from a remote, unidentified firing 
point. 
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AOC Name 

No. of 
Areas for 

ESHA 
ESHA Area 

Names 

Current/ 
Future 

Land Use 
ESHA Score/ 
Disposition 

Reason(s) for Division or 
Enlargement of AOC Comments 

ML-05 
(Bivouac 20 mm) 

1 ML-05 R/RC A-Adak 
NOFA; Baseline 
Institutional 
Controls 

N/A This area consists of a 30 x 30 grid placed around 
an AO item found in 1999 and a larger teardrop 
shaped area identified for reconnaissance. Some 
small arms ammunition was found in the grid in 
2000; a single piece of OE scrap was found in the 
remainder with nothing found in the mini-grid 
follow-up search. 

NAF Adak Magazine 
NM-02 

(Multiple CAD Site) 
1 NM-02 R/RC A - Adak 

NOFA; Baseline 
Institutional 
Controls 

N/A A small group of CADs found in 1999; two 
additional CADs found in 2000. 

NM-03 
(Single CAD Site) 

1 NM-03 R/RC A - Adak 
NOFA; Baseline 
Institutional 
Controls 

N/A A single potential CAD found in 1999; a 75-mm 
AP (UXO) found in 2000. 

NM-04 
(Hand Grenade Site) 

1 NM-04 •R,F/RES A-Adak 
NOFA; Baseline 
Institutional 
Controls 

N/A A single armed grenade found in 1999; no 
OE/UXO related items found in 2000. 

Scabbard Bay Impact 
SB-01 

(90-mm Impact Area) 
1 SB-01 R/R A - A d a k 

NOFA; Baseline 
Institutional 
Controls 

N/A Nothing found in 1999 or 2000. 

Urban Area 
UA-01 

(Flare Site) 
1 UA-01 CM/CM A-Adak 

NOFA; Baseline 
Institutional 
Controls 

N/A A single piece of AO in 1999; a single piece of 
OE scrap in 2000. Trash pit; numerous pieces of 
scrap metal including electrical parts. 100 
percent investigation in 2000. 
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AOC Name 

No. of 
Areas for 

ESHA 
ESHA Area 

Names 

Current/ 
Future 

Land Use 
ESHA Score/ 
Disposition 

Reason(s) for Division or 
Enlargement of AOC Comments 

UA-02 
(Incendiary Bomblet 

Area) 

1 UA-02 CM/CM A-Adak 
NOFA; Baseline 
Institutional 
Controls 

N/A One abandoned incendiary bomblet found in 1999 
and numerous pieces of related, burned scrap 
indicating potential disposal; AO found in 2000 
including a smoke grenade without fuze and one 
thermite grenade; OE scrap found including fire 
bomb weights, M50 thermite bomb noses, a 3-lb. 
practice bomb, and a lead practice bomb. Trash 
pit; a very large number of pieces of metal waste 
found including steel pipes, wire, machine parts, 
cans, steel. An energized cable ran through the 
dig site. 100 percent investigation in 2000. 

WWII Runway 
RW-01 

(Practice Bomb Site) 
1 RW-01 CM/CM A - Adak 

NOFA; Baseline 
Institutional 
Controls 

N/A A single piece of AO found in 1999 (practice 
bomb); nothing found in 2000. 

Zeto Point 
ZP-01 

(Zeto Point Impact 
Area) 

1 ZP-01 R.D/RC A-Adak 
NOFA; Baseline 
Institutional 
Controls 

N/A Suspected practice bombing range. Nothing 
found in 1999 or 2000. EOD reports of small 
practice bombs disposed of in Lake Shirley. 

Screen Totals Current/Future Use Codes 
A Score - 38 R = Recreation, Subsistence, Wildlife Management S = Snowmobiling 
B Score - 3 RC = Recreation in the Core Development Area B = Berry Picking 
C Score - 2 CM = Commercial/Marine A = Archaeological Dig Area 
D Score - 1 RES = Residential D = Duck Hunting 
E Score - 0 C = Caribou Hunting P = Ptarmigan Hunting 
Additional work during RA - 11 F = 

E = 
Fishing 
Ecological Species Protection Area 
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1 7.4.1 Blind Cove/Campers Cove—Target #1 (BC-01) 

2 This ESHA analysis area is a 300- by 300-meter square encompassing approximately 16 acres 

3 (Figure A-l ) . The AOC includes a stretch of the Adak shoreline along the Kagalaska Straits 

4 and the terrain is relatively flat. There is limited access to the area via potential boat landing 

5 sites along the coast; however, the area is not served by any improved roads or hiking trails. 

6 Current land use in the AOC includes caribou hunting and general recreational activities 

7 (hiking, camping, etc.). Future land use is currently identified as subsistence, recreation, or 

8 wildlife management activities. 

9 This area was investigated in both 1999 and 2000. During the 1999 SI, this AOC was surveyed 

10 as part of the total BC sector. The 1999 study utilized a random ribbon walk that passed through 

11 the AOC numerous times. No OE/UXO or related scrap was found. During the RI in 2000, this 

12 area was investigated a second time using the prescribed search pattern for a 155-mm impact area 

13 (transects with 115-meter spacing). Five targets were identified and intrusively investigated. No 

14 OE/UXO was found. Four of the targets were OE scrap with two pieces being identified as 

15 projectile frag. The fifth target was cleared with the removal of a nearby target. 

16 As shown on Figure A - l , AOC BC-01 was retained as a single area for the purposes of 

17 conducting the ESHA analysis and, if necessary, the FS. There is no evidence to suggest 

18 that any portion of the current AOC had different historical uses or has unique ordnance 

19 characteristics that would require segregation for analysis. 

20 Table 7.4-2 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

21 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC BC-

22 01, the final ESHA score was an A indicating that the site did not meet the threshold 

23 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

24 scoring sheet for this AOC is presented in Appendix C. Although this site is one of two sites 

25 receiving an A score, it has been identified by the Project Team as a site that needs 

26 additional field work in 2001. 

27 Table 7.4-2. Summary of Site Characteristics for ESHA - BC-01 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area No roads or trails; potential boat landing 
Current Land Use General Recreation and Caribou Hunting 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 
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1 7.4.2 Blind Cove/Campers Cove—Target #2 (BC-05) 

2 This ESHA analysis area is a 300- by 300-meter square encompassing approximately 22 

3 acres (Figure A-2). The AOC is located near the Adak shoreline along the Kagalaska Straits 

4 and the terrain is relatively flat. There is limited access to the area via potential boat landing 

5 sites along the coast; however, the area is not served by any improved roads or hiking trails. 

6 Current land use in the AOC includes caribou hunting and general recreational activities 

7 (hiking, camping, etc.). Future land use is currently identified as subsistence, recreation, or 

8 wildlife management activities. 

9 This area was investigated in both 1999 and 2000. During the 1999 SI, this AOC was 

10 surveyed as part of the total BC sector. The 1999 study utilized a random ribbon walk that 

11 passed through the AOC a single time. No OE/UXO or related scrap was found. During the 

12 RI in 2000, this area was investigated a second time using the prescribed search pattern for a 

13 155-mm impact area (transects with 115-meter spacing). No targets were identified in this 

14 AOC. 

15 As shown on Figure A-2, the AOC was retained as a single area for the purposes of 

16 conducting the ESHA analysis and, if necessary, the FS. There is no evidence to suggest 

17 that any portion of the current AOC had different historical uses or unique ordnance 

18 characteristics that would require segregation for analysis. 

19 Table 7.4-3 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

20 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC BC-

21 05, the final ESHA score was an A indicating that the site did not meet the threshold 

22 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

23 scoring sheet for this AOC is presented in Appendix C. 

24 Table 7.4-3. Summary of Site Characteristics for ESHA - BC-05 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area No roads or trails; potential boat landing 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 
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1 7.4.3 Blind Cove/Campers Cove;—155-mm Impact Area (BC-06) 

2 This ESHA analysis area is a large rectangular AOC measuring roughly 1,630 by 2,820 

3 meters and encompassing approximately 1,140 acres (Figure A-2). The AOC is oriented in 

4 an east-west direction, running from the lowlands near the eastern coast of Adak to the high 

5 ridgeline about 1,500 meters to the west. The terrain in this AOC varies from relatively flat 

6 to extremely steep and rocky and much of the area is inaccessible. There is limited access to 

7 the area via potential boat landing sites along the coast; however, the area is not served by 

8 any improved roads or hiking trails. Current land use in the AOC includes general 

9 recreational activities (hiking, camping, etc.). Future land use is currently identified as 

10 subsistence, recreation, or wildlife management activities. 

11 This area was investigated in both 1999 and 2000. During the 1999 SI, this AOC was 

12 surveyed as part of the total BC sector. The 1999 study utilized a random ribbon walk that 

13 passed through the AOC numerous times. No OE/UXO or related scrap was found. During 

14 the RI in 2000, this area was investigated a second time using the prescribed search pattern 

15 for a 155-mm impact area (transects with 115 meter spacing). Twenty-four targets were 

16 identified and intrusively investigated. No OE/UXO was found. Four of the targets were 

17 OE scrap identified as projectile frag. The remaining targets were no finds. 

18 As shown on Figure A-2, this AOC was retained as a single area for the purposes of 

19 conducting the ESHA analysis and, if necessary, the FS. There is no evidence to suggest 

20 that any portion of the current area had different historical uses or unique ordnance 

21 characteristics that would require segregation for analysis. 

22 Table 7.4-4 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

23 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC BC-

24 06, the final ESHA score was an A indicating that the site did not meet the threshold 

25 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

26 scoring sheet for this AOC is presented in Appendix C. 

27 
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Table 7.4-4. Summary of Site Characteristics for ESHA - BC-06 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area No roads or trails; potential boat landing 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

2 

3 7.4.4 Blind Cove/Campers Cove—Firing Point #1 (BC-07) 

4 This ESHA analysis area is a small 30- by 30-meter square encompassing approximately 0.2 

5 acre at the crown of a steep, rocky knoll on Zeto Point north of downtown Adak (Figure A-

6 3). This AOC is the location of one of two historical firing points for the impact areas at 

7 Blind Cove/Campers Cove. The AOC includes all of the area on top of the hillside where 

8 the remnants of a gun mount and underground storage area are still visible. There is access 

9 to the area via a steep, rutted, unmaintained roadway branching from the improved roadway 

10 serving Zeto Point. Current land use in the AOC is general recreational activities (hiking, 

11 camping, etc.) and the site is considered to be in the core development area of Adak. Future 

12 land use is currently identified as subsistence, recreation, or wildlife management activities. 

13 This area was investigated in both 1999 and 2000. During the 1999 SI, this AOC was 

14 surveyed independently and not as part of the surrounding ZP sector. Investigation of this 

15 AOC was accomplished utilizing a trackhoe and was specific to the location of the gun 

16 mount and ancillary structures rather than the random ribbon walk used to gather data in the 

17 surrounding areas of the ZP sector. No OE/UXO or related scrap was found. During the RI 

18 in 2000, this area was investigated a second time using the prescribed search pattern for a 

19 firing point (reconnaissance to establish the most likely location for the gun, coupled with 

20 100 percent geophysical survey and intrusive investigation). Five targets were identified and 

21 intrusively investigated. No OE/UXO was found. All five targets were identified as metal 

22 waste. 

23 As shown on Figure A-3, AOC BC-07 was retained as a single area for the purposes of 

24 conducting the ESHA analysis and, if necessary, the FS. There is no evidence to suggest 

25 that any portion of the current AOC had different historical uses or has unique ordnance 

26 characteristics that would require segregation for analysis. 
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1 Table 7.4-5 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

2 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC BC-

3 07, the final ESHA score was an A, indicating that the site did not meet the threshold 

4 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

5 scoring sheet for this AOC is presented in Appendix C. 

6 Table 7.4-5. Summary of Site Characteristics for ESHA - BC-07 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area Improved roadway within 400 meters 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

7 7.4.5 Blind Cove/Campers Cove—60-mm Mortar Impact Area (BC-09A) 

8 This ESHA area is a large irregular AOC encompassing approximately 570 acres which 

9 fronts on the Kagalaska Straits along the eastern shoreline of Adak (Figure A-4). The terrain 

10 in this AOC varies from relatively flat to extremely steep and rocky. There is limited access 

11 to the area via potential boat landing sites along the coast; however, the area is not served by 

12 any improved roads or hiking trails. Current land use in the AOC includes caribou hunting 

13 and general recreational activities (hiking, camping, etc.). Future land use is currently 

14 identified as wildlife management and recreational activities. 

15 This area was investigated in both 1999 and 2000. During the 1999 SI, this AOC was 

16 surveyed as part of the total BC sector. The 1999 study utilized a random ribbon walk that 

17 passed through the AOC numerous times. No OE/UXO or related scrap was found. During 

18 the RI in 2000, this area was separated from its neighboring area and investigated using the 

19 prescribed search pattern for a 60-mm impact area (transects with 34.5-meter spacing). 

20 Twenty-nine targets were identified and intrusively investigated. No OE/UXO was found. 

21 Two of the targets were OE scrap identified as frag and small arms ammunition. The 

22 remaining targets were a combination of metal waste and no finds. 

23 As shown on Figure A-4, BC-09A was retained as a single area for the purposes of 

24 conducting the ESHA analysis and, if necessary, the FS. There is no evidence to suggest 

25 that any portion of the current area had different or historical uses or unique ordnance 

26 characteristics that would require segregation for analysis. 
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1 Table 7.4-6 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

2 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC BC-

3 09A, the final ESHA score was an A indicating that the site did not meet the threshold 

4 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

5 scoring sheet for this AOC is presented in Appendix C. 

6 Table 7.4-6. Summary of Site Characteristics for ESHA - BC-09A 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area No roads or trails; potential boat landing 
Current Land Use General Recreation and Caribou Hunting 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

7 7.4.6 Blind Cove/Campers Cove—Maneuver Area (BC-09B) 

8 This ESHA analysis area is a large irregular AOC encompassing approximately 1,790 acres 

9 which is located west and northwest of BC-09A. It includes a steep ridgeline and upland 

10 areas with slightly more gradual slopes that could be accessed for geophysical survey and 

11 intrusive investigation (Figure A-4). The terrain in this AOC varies from moderately steep 

12 to extremely steep and rocky. There is access to the eastern portion of the area via potential 

13 boat landing areas along the coastline. There is no formal access to the inland areas due to 

14 the lack of improved roads or trails and the distance from potential boat landings. Current 

15 land use in the AOC includes caribou hunting and general recreational activities (hiking, 

16 camping, etc.). Future land use is currently identified as wildlife management and 

17 recreational activities. 

18 This area was investigated in both 1999 and 2000. During the 1999 SI, this AOC was 

19 surveyed as part of the total BC sector. The 1999 study utilized a random ribbon walk that 

20 passed through the AOC numerous times. No OE/UXO or related scrap was found. During 

21 the RI in 2000, this area was separated from its neighboring area and investigated using the 

22 prescribed search pattern for a combat maneuver area (transects with 105-meter transect 

23 spacing). Fifty-eight targets were identified and intrusively investigated. No OE/UXO was 

24 found. Six targets were identified as frag. The remaining targets were either classified as 

25 metal waste or no finds. 
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1 As shown on Figure A-4, the AOC was retained as a single area for the purposes of 

2 conducting the ESHA analysis and, if necessary, the FS. There is no evidence to suggest 

3 that any portion of the current area had different ordnance characteristics or historical uses 

4 that would require segregation for analysis. 

5 Table 7.4-7 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

6 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC BC-

7 09B, the final ESHA score was an A indicating that the site did not meet the threshold 

8 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

9 scoring sheet for this AOC is presented in Appendix C. 

10 Table 7.4-7. Summary of Site Characteristics for ESHA - BC-09B 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area No roads or trails; potential boat landing 
Current Land Use General Recreation and Caribou Hunting 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

11 7.4.7 Combat Range 3—AOC C3-01 - Core Disposal Area (ESHA Area C3-01A) 

12 This ESHA analysis area (C3-01A) is a portion of a large rectangular AOC (C3-01). The 

13 area measures about 95 by 315 meters encompassing approximately 10.5 acres along the 

14 eastern shoreline of Heart Lake (Figure A-5). Based upon the 1999 investigation data, the 

15 entire AOC was thought to be a disposal site; however, new data from 2000 RI suggests that 

16 only a portion of the site was used for large-scale disposal activities. This "core" disposal 

17 area (C3-01A) has been segregated for ESHA analysis to allow footprint reduction and 

18 concentrate FS and remedial efforts in appropriate areas. The terrain in C3-01A varies, but 

19 is relatively flat compared with other outback areas of Adak. There is access to the area via 

20 an improved road which runs nearly all the way to the eastern shore of the lake. Current 

21 land use in the area is general recreational activities (hiking, camping, etc.) and Ptarmigan 

22 hunting. The site is considered to be within the core development area for Adak. Future 

23 land use is currently identified as subsistence, recreation, or wildlife management activities. 

24 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

25 surveyed as part of the total C3 sector. The 1999 study utilized a random ribbon walk that 

26 passed through the ESHA area numerous times. Numerous ordnance-related items (UXO, 
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1 AO, and scrap) were found, many in positions and conditions suggesting disposal activities 

2 had taken place in this area. During the RI in 2000, this area was investigated a second time 

3 using the prescribed search pattern with search transects spaced at 34.5 meters. Two 

4 hundred and thirty-four targets were identified for intrusive investigation. OE/UXO and 

5 related OE scrap were found at numerous locations within this area. Following the 

6 determination that the area had heavy utilization for ordnance disposal activities, a portion of 

7 the targets in the interior of C3-01A were not intrusively investigated because ample data 

8 were already available regarding the nature of ordnance contamination. Instead, efforts were 

9 concentrated on bounding the core disposal area to determine the extent of contamination for 

10 FS and remediation. The data obtained in 2000 provided more detailed information about 

11 the site and allowed the delineation of the most probable disposal area. 

12 As shown on Figure A-5, C3-01A represents about 12 percent of the original AOC and is 

13 centrally located within that AOC. There is evidence to suggest that other portions of the 

14 AOC had a different ordnance-related historical use and unique ordnance characteristics 

15 which will require different management strategies. This area was segregated for analysis to 

16 allow proper evaluation and management. 

17 Table 7.4-8 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

18 appropriate, the alternative selection criteria worksheets for the FS. In the case of ESHA 

19 area C3-01A, the final ESHA score was a D indicating that the site met the threshold 

20 specified for FS. FS for this site will be discussed in detail in Section 8.3. The completed 

21 ESHA scoring sheet for this AOC is presented in Appendix C. 

22 Table 7.4-8. Summary of Site Characteristics for ESHA - C3-01A 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) (UXO-fuzes; AO - 20 mm and 40 mm) 
Ordnance Hazard Category Critical 
Amount of Energetic Material 1 to 10 lbs. 
Depth of Ordnance 0 to 2 feet 
Access to Area Improved roadway 
Current Land Use General Recreation and Ptarmigan Hunting 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: D Disposition: FS 

23 7.4.8 Combat Range 3—AOC C3-01- Mortar #1 (ESHA Area C3-01B) 

24 This ESHA analysis area is a 30- by 30-meter square encompassing 0.2 acre (Figure A-5). 

25 Based upon the 1999 investigation data, this area was thought to be part of a larger disposal 

26 site; however, new data from the 2000 RI suggest that the single mortar found in this area 
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1 may be a lone item. Because of geographic separation, it appears unrelated to the large scale 

2 disposal activities which occurred in the central portion of the original AOC. This area has 

3 been segregated for ESHA analysis to allow footprint reduction and concentrate FS and 

4 remedial efforts in appropriate areas. The terrain in C3-01B is relatively flat compared with 

5 other outback areas of Adak. There is access to the area via an improved road network in the 

6 NAF Magazine Area sector. Current land use in the area is general recreational activities 

7 (hiking, camping, etc.) and the site is considered to be in the core development area for 

8 Adak. Future land use is currently identified as subsistence, recreation, or wildlife 

9 management activities. 

10 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

11 surveyed as part of the total C3 sector. The 1999 study utilized a random ribbon walk that 

12 passed through the ESHA area a single time. The lone mortar found was the only target 

13 detected in this area. During the RI in 2000, this area was investigated a second time using 

14 the prescribed search pattern for the overall disposal area (C3-01) with search transects 

15 spaced at 34.5 meters. No UXO/OE was found near the mortar site suggesting that the 

16 mortar was a lone UXO item unrelated to other activities in the original AOC. However, 

17 because the area was considered part of C3-01 at the time of the RI, it was not subjected to 

18 the prescribed 2000 search methodology for a lone UXO item (X/T or mini-grid) and cannot 

19 be treated as such until additional investigation confirms that no other OE/UXO items are 

20 present in proximity to the lone mortar. Therefore, it is recommended that the prescribed 

21 investigation methodology for a lone UXO item be applied to the area surrounding the 

22 mortar prior to ESHA analysis. This investigation will be conducted as part of the 2001 

23 field season Remedial Action. If results of the investigation indicate need for remediation, 

24 then the necessary actions will be conducted immediately to allow for completion before the 

25 end of the field season. 

26 As shown on Figure A-5, this area is a 30- by 30-meter square which has been segregated 

27 from the original AOC. There is evidence to suggest that other portions of the original AOC 

28 had different ordnance-related historical uses and unique ordnance characteristics that would 

29 require different management strategies. This area was segregated for analysis to allow 

30 proper evaluation and management. 

31 Table 7.4-9 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

32 appropriate, the alternative selection criteria worksheets for the FS. In the case of area C3-

33 01B, no ESHA analysis has been conducted due to the need for additional data. 

34 
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Table 7.4-9. Summary of Site Characteristics for ESHA - C3-01B 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) UXO; mortar removed 2000; no follow-up 
Ordnance Hazard Category Critical 
Amount of Energetic Material 1 to 10 lbs. 
Depth of Ordnance 0 to 1 foot 
Access to Area Improved roadway 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: Insufficient data Disposition: Additional investigation during Remedial 
Action 

2 7.4.9 Combat Range 3—AOC C3-01 - Mortar #2 (ESHA Area C3-01C) 

3 This ESHA analysis area is a 30- by 30-meter square encompassing approximately 0.2 acre 

4 (Figure A-5). Based upon the 1999 investigation data, this area was thought to be part of a 

5 larger disposal site; however, new data from 2000 RI suggests that the single mortar found in 

6 this area may be a lone item. It appears unrelated to the large scale disposal activities which 

7 occurred in the central portion of the original AOC. This area has been segregated for 

8 ESHA analysis to allow footprint reduction and concentrate FS and remedial efforts in 

9 appropriate areas. The terrain in C3-01C is relatively flat compared with other outback areas 

10 of Adak. There is access to the area via an improved road network in the N M Sector. 

11 Current land use in the area is general recreational activities (hiking, camping, etc.) and 

12 Ptarmigan hunting. The site is considered to be in the core development area for Adak. 

13 Future land use is currently identified as subsistence, recreation, or wildlife management 

14 activities. 

15 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

16 surveyed as part of the total C3 sector. The 1999 study utilized a random ribbon walk that 

17 passed through the ESHA area a single time. The lone mortar found was the only target 

18 detected in this area. During the RI in 2000, this area was investigated a second time using 

19 the prescribed search pattern for the overall disposal area (C3-01) with search transects 

20 spaced at 34.5 meters. No OE/UXO or related scrap was found near the mortar site, 

21 suggesting that the mortar was a lone item unrelated to other activities in the original AOC. 

22 However, because the area was considered part of C3-01 at the time of the RI, it was not 

23 subjected to the prescribed 2000 search methodology for a lone UXO item (X/T or mini-

24 grid) and cannot be treated as such until additional investigation confirms that no other 

25 OE/UXO items are present in proximity to the lone mortar. Therefore, it is recommended 

26 that the prescribed investigation methodology for a lone item be applied to the area 
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1 surrounding the mortar prior to ESHA analysis. The investigation will be conducted as part 

2 of the 2001 field season Remedial Action. If results of the investigation indicate the need 

3 for remediation, then the necessary actions will be conducted immediately to allow for 

4 completion before the end of the field season. 

5 As shown on Figure A-5, this area is a 30- by 30-meter square which has been segregated 

6 from the original AOC. There is evidence to suggest that other portions of the original AOC 

7 had different ordnance-related historical use and different ordnance characteristics that 

8 would require different management strategies. This area was segregated for analysis to 

9 allow proper evaluation and management. 

10 Table 7.4-10 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

11 appropriate, the alternative selection criteria worksheets for the FS. In the case of area C3-

12 01C, no ESHA analysis has been conducted due to the need for additional data. 

13 Table 7.4-10. Summary of Site Characteristics for ESHA-C3-01C 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) UXO; mortar removed in 2000; no follow-up 
Ordnance Hazard Category Critical 
Amount of Energetic Material 1-10 lbs. 
Depth of Ordnance 0-lfoot { 
Access to Area Improved roadway 
Current Land Use General Recreation and Ptarmigan Hunting 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: Insufficient data Disposition: Additional investigation during Remedial 
Action 

14 7.4.10 Combat Range 3—AOC C3-01-Mortar #3 (ESHA Area C3-01D) 

15 This ESHA analysis area is a 30- by 30-meter square encompassing approximately 0.2 acre 

16 (Figure A-5). Based upon the 1999 investigation data, this area was thought to be part of a 

17 larger disposal site; however, new data from 2000 RI suggests that the single mortar found in 

18 this area may be a lone item. It appears unrelated to the large scale disposal activities which 

19 occurred in the central portion of the original AOC. This area has been segregated for 

20 ESHA analysis to allow footprint reduction and concentrate FS and remedial efforts in 

21 appropriate areas. The terrain in C3-01D is relatively flat compared with other outback areas 

22 of Adak. There is access to the area via an improved road network in the N M Sector. 

23 Current land use in the area is general recreational activities (hiking, camping, etc.) and 

24 Ptarmigan hunting. The site is considered to be in the core development area for Adak. 
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1 Future land use is currently identified as subsistence, recreation, or wildlife management 

2 activities. 

3 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

4 surveyed as part of the total C3 sector. The 1999 study utilized a random ribbon walk that 

5 passed through the ESHA area a single time. The lone mortar found was the only target 

6 detected in this area. During the RI in 2000, this area was investigated a second time using 

7 the prescribed search pattern for the overall disposal area (C3-01) with search transects 

8 spaced at 34.5 meters. No OE/UXO or related scrap was found near the mortar site 

9 suggesting that the mortar was a lone item unrelated to other activities in the original AOC. 

10 However, because the area was considered part of C3-01 at the time of the RI, it was not 

11 subjected to the prescribed search methodology for a single item (X/T or mini-grid) and 

12 cannot be treated as such until additional investigation confirms that no other OE/UXO 

13 items are present in proximity to the lone mortar. Therefore, it is recommended that the 

14 prescribed investigation methodology for a lone item be applied to the area surrounding the 

15 mortar prior to ESHA analysis. The investigation will be conducted as part of the 2001 field 

16 season Remedial Action. If results of the investigation indicate the need for remediation, 

17 then the necessary actions will be conducted immediately to allow for completion before the 

18 end of the field season. 

19 As shown on Figure A-5, this area is a 30- by 30-meter square which has been segregated 

20 from the original AOC. There is evidence to suggest that other portions of the original AOC 

21 had different ordnance-related historical uses and unique ordnance characteristics that would 

22 require different management strategies. This area was segregated for analysis to allow 

23 proper evaluation and management. 

24 Table 7.4-11 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

25 appropriate, the alternative selection criteria worksheets for the FS. In the case of area C3-

26 01D, no ESHA analysis has been conducted due to the need for additional data. 

27 
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1 Table 7.4-11. Surnrnary of Site Characteristics for ESHA - C3-01D 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) UXO; mortar removed in 2000; no follow-up 
Ordnance Hazard Category Critical 
Amount of Energetic Material 1 to 10 lbs. 
Depth of Ordnance 0 to 1 foot 
Access to Area Improved roadway 
Current Land Use General Recreation and Ptarmigan Hunting 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: Insufficient data Disposition: Additional investigation during Remedial 
Action 

2 7.4.11 Combat Range 3—AOC C3-01 - Mortar #4 (ESHA Area C3-01E) 

3 This ESHA analysis area is a 30- by 30-meter square encompassing approximately 0.2 acre 

4 (Figure A-5). Based upon the 1999 investigation data, this area was thought to be part of a 

5 larger disposal site; however, new data from the 2000 RI suggests that the single abandoned 

6 mortar found in this area may be a lone item. Because of geographic separation, it appears 

7 unrelated to the large scale disposal activities which occurred in the central portion of the 

8 original AOC. This area has been segregated for ESHA analysis to allow footprint reduction 

9 and concentrate FS and remedial efforts in appropriate areas. The terrain in C3-01E is 

10 relatively flat compared with other outback areas of Adak. There is access to the area via an 

11 improved road network in the N M sector. Current land use in the area is general recreational 

12 activities (hiking, camping, etc.) and Ptarmigan hunting. The site is considered to be in the 

13 core development area for Adak. Future land use is currently identified as subsistence, 

14 recreation, or wildlife management activities. 

15 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

16 surveyed as part of the total C3 sector. The 1999 study utilized a random ribbon walk that 

17 passed through the ESHA area a single time. The lone abandoned mortar found was the only 

18 target detected in this area. During the RI in 2000, this area was investigated a second time 

19 using the prescribed search pattern for the overall disposal area (C3-01) with search transects 

20 spaced at 34.5 meters. No OE/UXO or related scrap was found near the mortar site, 

21 suggesting that the mortar was a lone item unrelated to other activities in the original AOC. 

22 However, because the area was considered part of C3-01 at the time of the RI, it was not 

23 subjected to the prescribed 2000 search methodology for a lone AO item (100 percent 

24 geophysical and intrusive investigation) and cannot be treated as such until additional 

25 investigation confirms that no other OE/UXO items are present in proximity to the lone 

26 mortar. Therefore, it is recommended that the prescribed investigation methodology for a 
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1 lone AO item be applied to the area surrounding the mortar prior to ESHA analysis. The 

2 investigation will be conducted as part of the 2001 field season Remedial Action. If results 

3 of the investigation indicate the need for remediation, then the necessary actions will be 

4 conducted immediately to allow for completion before the end of the field season. 

5 As shown on Figure A-5, this area is a 30-by 30-meter square which has been segregated 

6 from the original AOC. There is evidence to suggest that other portions of the original AOC 

7 had different ordnance-related historical use and different ordnance characteristics that 

8 would require different management strategies. This area was segregated for analysis to 

9 allow proper evaluation and management. 

10 Table 7.4-12 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

11 appropriate, the alternative selection criteria worksheets for the FS. In the case of area C3-01E, 

12 no ESHA analysis has been conducted due to the need for additional data. 

13 Table 7.4-12. Summary of Site Characteristics for ESHA-C3-0 IE 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) AO; mortar removed in 1999; no follow-up 
Ordnance Hazard Category Critical 
Amount of Energetic Material 1 to 10 lbs. 
Depth of Ordnance 0 to 1 foot 
Access to Area Improved roadway 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: Insufficient data Disposition: Additional investigation during Remedial 
Action 

14 7.4.12 Combat Range 3—AOC C3-01 - Remainder (ESHA Area C3-01F) 

15 This ESHA analysis area is the remaining area within the original AOC after delineation and 

16 removal of the disposal site in the center of the AOC (C3-01A) and the four suspected single 

17 mortars (C3-01B, C3-01C, C3-01D, and C3-01E). It is an irregularly shaped area 

18 encompassing approximately 85 acres including a portion of Heart Lake (Figure A-5). 

19 Based upon the 1999 investigation data, this area was thought to be part of a larger disposal 

20 site; however, new data from the 2000 RI suggests that the disposal activities were likely 

21 limited to a smaller area near the center of the AOC. This area has been segregated for 

22 ESHA analysis to allow footprint reduction and concentrate FS and remedial efforts in 

23 appropriate areas. The terrain in C3-01F varies, but is relatively flat compared with other 

24 outback areas of Adak. There is access to much of the area via an improved road network in 

25 the N M sector. Current land use in the area is general recreational activities (hiking, 
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1 camping, etc.) and Ptarmigan hunting. The site is considered to be in the core development 

2 area for Adak. Future land use is currently identified as wildlife management and 

3 recreational activities. 

4 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

5 surveyed as part of the total C3 sector. The 1999 study utilized a random ribbon walk that 

6 passed through the ESHA area numerous times. Numerous pieces of OE scrap were found 

7 and a single piece of AO was removed. During the RI in 2000, this area was investigated a 

8 second time using the prescribed search pattern with search transects spaced at 34.5 meters. 

9 One hundred and sixty-five targets were identified and intrusively investigated. No 

10 OE/UXO was found. Thirty-five targets were identified as OE scrap. The remaining targets 

11 were classified as metal waste, no finds, or other types of waste such as boards with nails. 

12 As shown on Figure A-5, this area surrounds the five ESHA analysis areas (C3-01A, C3-

13 01B, C3-01C, C3-01D, and C3-01E) defined in the previous sections and represents the 

14 remainder of the original AOC. There is evidence to suggest that other portions of the 

15 original AOC had different ordnance-related historical uses and unique ordnance 

16 characteristics that would require different management strategies. This area was segregated 

17 for analysis to allow proper evaluation and management. 

18 Table 7.4-13 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

19 appropriate, the alternative selection criteria worksheets for the FS. In the case of area C3-

20 01F, the final ESHA score was an A indicating that the site did not meet the threshold 

21 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

22 scoring sheet for this area is presented in Appendix C. 

23 Table 7.4-13. Summary of Site Characteristics for ESHA - C3-01F 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area Improved roadway 
Current Land Use General Recreation and Ptarmigan Hunting 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 
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1 7.4.13 Combat Range 3—Mortar Site (C3-02) 

2 This ESHA area is a small 30- by 30-meter square AOC encompassing 0.2 acre (Figure 

3 A-6). The terrain in C3-02 is relatively flat compared with other outback areas of Adak. 

4 There is no formal access to the area by land or water. Current land use in the area is general 

5 recreational activities (hiking, camping, etc.) and the site is not considered to be in the core 

6 development area for Adak. Future land use is currently identified as subsistence, 

7 recreation, or wildlife management activities. 

8 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

9 surveyed as part of the total C3 sector. The 1999 study utilized a random ribbon walk that 

10 passed through the ESHA area a single time. The lone mortar found was the only target 

11 detected in this area. During the RI in 2000, this area was investigated a second time using 

12 the prescribed bound and characterize pattern for an AOC containing a single piece of UXO 

13 (X/T or star pattern). No OE/UXO or related scrap was found near the mortar site, 

14 indicating that the mortar was a lone item unrelated to a large-scale impact or disposal site. 

15 As shown on Figure A-6, the entire AOC (C3-02) was retained as a single site for ESHA 

16 analysis. There is no evidence to suggest that any portion of the current area had different 

17 historical uses or unique ordnance characteristics that would require segregation for analysis. 

18 Table 7.4-14 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

19 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC C3-

20 02, the final ESHA score was a B, indicating that the site did not meet the threshold 

21 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

22 scoring sheet for this area is presented in Appendix C. 

23 Table 7.4-14. Summary of Site Characteristics for ESHA-C3-02 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None (UXO removed 1999) 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area No formal access 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: B Disposition: Adak NOFA, Baseline Institutional Controls 
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1 7.4.14 Combat Range 3—Mortar Frag Site (C3-03) 

2 This ESHA analysis area is a small 30- by 30-meter square AOC encompassing 0.2 acre 

3 (Figure 6-6). The terrain in C3-03 is relatively flat compared with other outback areas of 

4 Adak. There is no formal access to the area. Current land use in the area is general 

5 recreational activities (hiking, camping, etc.) and the site is not considered to be in the core 

6 development area for Adak. Future land use is currently identified as ecology exclusion for 

7 the purpose of protecting the Aleutian Shield Fern which grows on the slopes of Mt. Reed. 

8 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

9 surveyed as part of the total C3 sector. The 1999 study utilized a random ribbon walk that 

10 passed through the ESHA area a single time. The only target detected in this area was a 

11 piece of frag (OE scrap). During the RI in 2000, this area was investigated a second time 

12 using the prescribed bound and characterize pattern for an AOC containing a single piece of 

13 frag (X/T or star pattern). No OE/UXO or related scrap was found near the frag site, 

14 indicating that the mortar was a lone item unrelated to a large-scale impact or disposal site. 

15 As shown on Figure A-6, the entire AOC (C3-03) was retained as a single site for ESHA 

16 analysis. There is no evidence to suggest that any portion of the current area had different 

17 ordnance characteristics or historical uses that would require segregation for analysis. 

18 Table 7.4-15 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

19 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC C3-

20 03, the final ESHA score was an A, indicating that the site did not meet the threshold 

21 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

22 scoring sheet for this area is presented in Appendix C. 

23 Table 7.4-15. Summary of Site Characteristics for ESHA-C3-03 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None (frag removed 1999) 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area No formal access 
Current Land Use General Recreation 
Future Land Use Ecological Exclusion 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 
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1 7.4.15 Combat Range 3—AOC C3-04 - Bomb Booster (C3-04A) 

2 This ESHA area is a small 30- by 30-meter square encompassing approximately 0.2 acre 

3 (Figure A-6). Based on the 1999 investigation data, this area thought to be part of a larger 

4 maneuver area; however, new data from 2000 RI suggests that the single bomb booster 

5 found in this area may be a lone item unrelated to other activities which occurred in the 

6 remainder of the AOC. This area has been segregated to allow footprint reduction and 

7 concentrate FS and remedial efforts in appropriate areas. The terrain in C3-04A is relatively 

8 flat compared with other outback areas of Adak. There is access to the area via potential 

9 boat landing sites at Shagak Bay to the west and a hiking trail passes near the site. Current 

10 land use in the area is general recreational activities (hiking, camping, etc.) and the site is 

11 considered to be outside the core development area for Adak. Future land use is also general 

12 recreation and wildlife management activities. 

13 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

14 surveyed as part of the total C3 sector. The 1999 study utilized a random ribbon walk that 

15 passed through the ESHA area a single time. During the RI in 2000, this area was 

16 investigated a second time as part of a larger area using the prescribed search pattern for the 

17 overall maneuver area (C3-04) with search transects spaced at 105 meters. The single bomb 

18 booster found was the only target detected in this area. No other OE/UXO or related scrap 

19 was found near the booster site, suggesting that the find was a lone item unrelated to other 

20 activities in the original AOC. However, because this item was discovered after the final 

21 disposal shot performed by Navy EOD, it remains in place awaiting disposal and further 

22 investigation. It awaits the prescribed search methodology for a single UXO item (X/T or 5-

23 meter transect spacing applied within a 30- by 30-meter square) and cannot be treated as 

24 such until additional investigation confirms that no other OE/UXO items are present in 

25 proximity to the lone bomb booster. Therefore, it has been recommended that the prescribed 

26 investigation methodology for a lone item be applied to the area surrounding the booster 

27 prior to ESHA analysis. The investigation will be conducted as part of the 2001 field season 

28 Remedial Action. If results of the investigation indicate the need for remediation, then the 

29 necessary actions will be conducted immediately to allow for completion before the end of 

30 the field season. 

31 As shown on Figure A-6, this area is a 30- by 30-meter square which has been segregated 

32 from the original AOC. There is evidence to suggest that this portion of the original AOC 

33 had a different ordnance-related historical use and unique ordnance characteristics that 
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1 require different management strategies. This area was segregated for analysis to allow 

2 proper evaluation and management. 

3 Table 7.4-16 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

4 appropriate, the alternative selection criteria worksheets for the FS. In the case of area C3-

5 04A, no ESHA analysis has been conducted due to the need for additional data. 

6 Table 7.4-16. Summary of Site Characteristics for ESHA - C3-04A 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) UXO (Bomb Booster 2000) 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area No formal access 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: Insufficient data Disposition: Additional investigation during Remedial 
Action 

7 7.4.16 Combat Range 3—Remainder of C3-04 (C3-04B) 

8 This ESHA analysis area is the remaining area within the original AOC after delineation and 

9 removal of the bomb booster site in the northeastern portion of the original AOC. It is an 

10 irregularly shaped area encompassing approximately 74 acres (Figure A-6). The terrain in 

11 C3-04B varies from relatively flat near the shorelines and on lower plateaus, to very steep 

12 and inaccessible in upland areas. There is access to much of the area via an improved road 

13 network in the N M sector, a trail running along the south shore of Shagak Bay and potential 

14 boat landing sites at Shagak Bay. Current land use in the area is general recreational 

15 activities (hiking, camping, etc.) and the site is not considered to be in the core development 

16 area for Adak. There is a small area in the northeastern portions of the site which is used for 

17 Ptarmigan hunting. Future land use is currently identified as commercial/marine near 

18 Shagak Bay and wildlife management and recreational activities in the interior areas. 

19 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

20 surveyed as part of the total C3 sector. The 1999 study utilized a random ribbon walk that 

21 passed through the ESHA area numerous times. Numerous pieces of OE scrap were found 

22 along with a single UXO item that became its own area of investigation for the 2000 season 

23 (C3-02). During the RI in 2000, this area was investigated as part of the overall combat 

24 range using the prescribed search pattern for a maneuver area with search transects spaced at 

25 105 meters. One hundred sixty-one targets were identified and intrusively investigated. A 
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1 single piece of UXO was found. Thirty-three of the targets were identified as OE scrap. The 

2 remainder of the targets were classified as metal waste, no finds, or other waste such as 

3 boards with nails. The lone piece of UXO was investigated using the prescribed follow-up 

4 methodology for lone UXO items and no ordnance-related items were found. 

5 As shown on Figure A-6, this area surrounds the small bomb booster site (C3-04A) in the 

6 northeastern portion of C3, which was segregated for additional RI work. It is comprised of 

7 nearly the entire area within the original C3 Remainder (C3-04). There is evidence to 

8 suggest that the bomb booster site had a different ordnance-related historical use and 

9 different ordnance characteristics that required a different management strategy. This area 

10 was segregated for analysis to allow proper evaluation and management. 

11 Table 7.4-17 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

12 appropriate, the alternative selection criteria worksheets for the FS. In the case of area C3-

13 04B, the final ESHA score was an A, indicating that the site did not meet the threshold 

14 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

15 scoring sheet for this AOC is presented in Appendix C. 

16 Table 7.4-17. Summary of Site Characteristics for ESHA - C3-04B 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None (UXO removed 2000; follow-up complete) 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area No formal access 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

17 7.4.17 Combat Range 6—Mortar Impact Area (C6-01A) 

18 This ESHA area is a small 60- by 70-meter rectangle encompassing approximately 1 acre. 

19 The area is located in the western portion of the original AOC (C6-01) near a series of small 

20 lakes (Figure A-7). The terrain in this area is moderately steep and rolling. There is no 

21 formal access to the area because of the lack of improved roads or trails; however, the area is 

22 not far from Expedition Harbor on the western shoreline of Adak, where there are potential 

23 boat landing sites. There is evidence of historical encampment areas in the lowlands near 

24 the harbor. Current land use in the area is general recreational activities (hiking, camping, 

25 etc.). Future land use is currently identified as subsistence, recreation, or wildlife 

26 management activities. 
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1 This area was not investigated in 1999. Although it was part of the C6 sector in 1999, the 

2 random ribbon walk used for that investigation did not pass through the current ESHA area. 

3 During the RI in 2000, this area was again investigated as part of C6 using the prescribed 

4 search pattern for a maneuver area (transects with 105-meter spacing). Initially a loose 

5 cluster of ordnance-related items was found. Two pieces of UXO and one piece of OE scrap 

6 were found at one general location. In order to further investigate these finds within the 

7 prescribed methodology (30- by 30-meter mini-grid for each find) circles of a 30-meter 

8 diameter were drawn around each find, and the three circles were contained in a larger 

9 rectangular area. This rectangle (approximately 60 by 70 meters) was investigated with 5-

10 meter line spacing leading to the discovery of two more pieces of UXO along with numerous 

11 pieces of OE Scrap. A total of 16 targets were investigated in this area. As previously 

12 stated, four of the targets were UXO. Nine of the targets were identified as OE scrap. The 

13 remaining targets were classified as no finds. 

14 As shown on Figure A-7, this area was segregated for ESHA analysis. There is evidence to 

15 suggest that this portion of the original AOC had a different ordnance-related historical use 

16 and unique ordnance characteristics that require a different management strategy. This area 

17 was segregated for analysis to allow proper evaluation and management. 

18 Table 7.4-18 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

19 appropriate, the alternative selection criteria worksheets for the FS. In the case of ESHA area 

20 C6-01A, the final ESHA score was a C, indicating that the site met the threshold specified for 

21 FS. FS for this site will be discussed in detail in Section 8.3. The completed ESHA scoring 

22 sheet for this area is presented in Appendix C. 

23 Table 7.4-18. Summary of Site Characteristics for ESHA - C6-01A 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) UXO (mortars removed 2000) 
Ordnance Hazard Category Critical 
Amount of Energetic Material 1 to 10 lb. 
Depth of Ordnance 0 to 1 foot 
Access to Area No formal access 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: C Disposition: Evaluate in FS 
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1 7.4.18 Combat Range 6—Remainder of Area within the Military Reservation 
2 (C6-01B) 

3 This ESHA area is a very large wedge shaped area encompassing approximately 6,800 acres. 

4 This area stretches all the way across Adak Island from Shagak Bay on the west to Adak 

5 Bight on the east and encompasses nearly all of the original AOC (Figure A-7). The terrain 

6 in this area varies from relatively flat in the coastal areas to very steep and rugged in the 

7 interior. There is limited access to the area because of the lack of improved roads or trails; 

8 however, the area borders Expedition Harbor on the western shoreline of Adak, where there 

9 are potential boat landing sites and at least one trail passes through the area. On the eastern 

10 side, miles of rough terrain separate any potential boat landing areas in Scabbard Bay and 

11 Thumb Bay within the ESHA area. Current land use in the area includes general recreational 

12 activities (hiking, camping, etc.) and the area is not considered to be in the core development 

13 area. A small portion of the site along the western shoreline contains several archaeological 

14 dig sites. Future land use is currently identified as predominantly wildlife refuge with small 

15 areas identified for commercial/marine use or subsistence, recreation, and wildlife uses. 

16 This area was investigated in both 1999 and 2000. During the 1999 SI, the site was surveyed 

17 using a random ribbon walk passing through the area numerous times. Targets were 

18 identified for potential intrusive investigation. Based upon the dig rules selected for the 

19 1999 investigation, all identified targets were intrusively investigated. A single piece of 

20 inert ordnance was found along with several pieces of OE scrap; however, no OE/UXO was 

21 found. During the RI in 2000, this area was investigated a second time using the prescribed 

22 search pattern for a combat maneuver area (105-meter transect spacing). There were 94 

23 targets identified and intrusively investigated. A single piece of UXO (rifle grenade) was 

24 found along the trail leading over Husky Pass and several pieces of OE scrap were found in 

25 the western portion of the site. The rifle grenade was investigated using the prescribed 

26 methodology for a lone piece of ordnance and no other OE/UXO items were found in the 

27 search area (30- by 30-meter square). 

28 As shown on Figure A-7, this ESHA analysis area encompasses all of the original AOC 

29 except a small area near the western shoreline of Adak, which is thought to be a mortar 

30 impact area (ESHA area C6-01A). There is evidence to suggest that the mortar impact area 

31 had a different ordnance-related historical use and different ordnance characteristics, that 

32 required a different management strategy. This area was segregated for analysis to allow 

33 proper evaluation and management. 
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1 Table 7.4-19 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

2 appropriate, the alternative selection criteria worksheets for the FS. In the case of ESHA 

3 area C6-01B, the final ESHA score was an A, indicating that the site did not meet the 

4 threshold specified for FS and no selection criteria worksheets were completed. The 

5 completed ESHA scoring sheet for this area is presented in Appendix C. 

6 Table 7.4-19. Summary of Site Characteristics for ESHA - C6-01B 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None (UXO removed 2000; follow-up complete) 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area Limited boat access on the west 
Current Land Use General Recreation 
Future Land Use Wildlife Refuge (small areas of commercial/marine and 

subsistence, recreation and wildlife management) 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

7.4.19 Combat Range 8—AOC C8-01 - Eastern Disposal Site (ESHA Area C8-01) 

This ESHA analysis area is a small, square AOC encompassing approximately 0.2 acre. The 

area is located along the eastern edge of C8 in an area showing evidence of heavy use and 

human habitation including Quonset hut remains, wood walkways, and remnants of 

historical roads. The area is north of downtown Adak within the core development area 

(Figure A-8). The terrain in this region of C8 is moderately steep and rolling with 

interspersed flat areas. The vegetation is generally thick and lush consisting of grass species, 

heaths, and mosses. The exposed hilltops are relatively barren. There is access to the area 

from an improved roadway to the east. Current land use in the AOC includes general 

recreational activities (hiking, camping, etc.). Future land use is currently identified as 

subsistence, recreation, or wildlife management activities. 

This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

surveyed as part of the total C8 sector. The 1999 study utilized a random ribbon walk that 

passed through the ESHA area a single time. Three pieces of AO were found at a depth of 

approximately 4 feet, indicating likely disposal by burial. During the RI in 2000, this area 

was investigated a second time using the prescribed bound and characterize methodology for 

a site containing AO (100 percent geophysical survey and intrusive investigation). Nineteen 

targets were identified and intrusively investigated. Four additional pieces of AO were 

found. The remaining targets were classified as metal waste. 
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1 As shown on Figure A-8, the entire AOC (C8-01) was retained as a single site for ESFiA 

2 analysis. There is no evidence to suggest that any portion of the current area had different 

3 historical uses or unique ordnance characteristics that would require segregation for analysis. 

4 Table 7.4-20 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

5 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC C8-

6 01, the final ESHA score was an A, indicating that the site did not meet the threshold 

7 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

8 scoring sheet for this area is presented in Appendix C. 

9 Table 7.4-20. Summary of Site Characteristics for ESHA - C8-01 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) AO removed 1999/2000; 100 percent survey 
Ordnance Hazard Category None 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area Improved roadway 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

10 7.4.20 Combat Range 8—37-mm Site (C8-02) 

11 This ESHA analysis area is a small 30- by 30-meter square AOC encompassing 

12 approximately 0.2 acre (Figure A-8). The terrain in C8-02 is relatively flat compared with 

13 other outback areas of Adak. The area is accessible via an improved roadway within 400 

14 meters of the site. Current land use in the area is general recreational activities (hiking, 

15 camping, etc.) and the site is considered to be in the core development area for Adak. Future 

16 land use is currently identified as subsistence, recreation, or wildlife management activities. 

17 This area was investigated in both 1999 and 2000. During the 1999 SI, this AOC was 

18 surveyed as part of the total C8 sector. The 1999 study utilized a random ribbon walk that 

19 passed through the AOC a single time. A single 37-mm projectile was found in this AOC, 

20 which appeared to be abandoned (unfired). During the RI in 2000, this area was investigated 

21 a second time using the prescribed bound and characterize pattern for AOCs containing a 

22 single piece of AO (100 percent geophysical survey and intrusive investigation). No targets 

23 were identified for intrusive investigation and no OE/UXO or related scrap was found near 

24 the 37-mm site, supporting the premise that the projectile was a lone item and not an 

25 indicator of a large-scale impact or disposal site. 
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1 As shown on Figure A-8, the entire AOC (C8-02) was retained as a single site for ESHA 

2 analysis. There is no evidence to suggest that any portion of the current area had different 

3 ordnance characteristics or historical uses that would require segregation for analysis. 

4 Table 7.4-21 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

5 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC C8-

6 02, the final ESHA score was an A, indicating that the site did not meet the threshold 

7 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

8 scoring sheet for this area is presented in Appendix C. 

9 Table 7.4-21. Summary of Site Characteristics for ESHA - C8-02 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None (single UXO item removed 1999) 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area Improved roadway 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

10 7.4.21 Combat Range 8—AO Site (C8-03) 

11 This ESHA analysis area is a 50- by 50-meter square AOC encompassing approximately 0.6 

12 acre (Figure A-8). The terrain in this AOC is moderately steep. There is access to the AOC 

13 via an improved roadway within 400 meters of the site. Current land use in the area is 

14 general recreational activities (hiking, camping, etc.) and the site is considered to be in the 

15 core development area for Adak. Future land use is currently identified as subsistence, 

16 recreation, or wildlife management activities. 

17 This area was investigated in both 1999 and 2000. During the 1999 SI, this AOC was 

18 surveyed as part of the total C8 Sector. The 1999 study utilized a random ribbon walk that 

19 passed through the AOC twice. AO was found including three 20-mm projectiles. During 

20 the RI in 2000, this area was investigated a second time using the prescribed search pattern 

21 for small AOCs containing UXO or AO (100 percent geophysical survey and intrusive 

22 investigation). Forty-one targets were identified and intrusively investigated. One target 

23 was identified as UXO, 22 targets were identified as AO, and 10 targets were identified as 

24 OE scrap. The remaining eight targets were classified as either metal waste or no finds. 

25 Several ordnance-related items in this AOC were located near the boundaries of the site. 

26 Because it is uncertain whether the area has been properly bounded, it is recommended that 
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1 the AOC be expanded and additional RI work performed to confirm that all items related to 

2 the ordnance activities (apparent disposal by abandonment or burial) in this area have been 

3 identified. A single piece of OE scrap located outside the AOC near the northeastern corner 

4 should be included in the expanded search area. The investigation will be conducted as part 

5 of the 2001 field season Remedial Action. If results of the investigation indicate the need 

6 for remediation, then the necessary actions will be conducted immediately to allow for 

7 completion before the end of the field season. 

8 As shown on Figure A-8, the entire AOC has been retained as a single area for consideration 

9 of additional investigation work to confirm the AOC boundaries. There is no evidence to 

10 suggest that any portion of the current AOC had different historical uses or unique ordnance 

11 characteristics that would require segregation for analysis. 

12 Table 7.4-22 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

13 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC C8-

14 03, no ESHA analysis has been conducted due to the need for additional data. 

15 Table 7.4-22. Summary of Site Characteristics for ESHA - C8-03 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None (OE/UXO removed 1999 and 2000) 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area Improved roadway 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: Insufficient data Disposition: Additional investigation during Remedial 
Action 

16 7.4.22 Combat Range 8—Small Arms Site (C8-04) 

17 This ESHA analysis area is a 30- by 30-meter square AOC encompassing approximately 0.2 

18 acre (Figure A-8). The terrain in C8-04 is relatively flat compared with other outback areas 

19 of Adak. The area is accessible via an improved roadway within 400 meters of the site. 

20 Current land use in the area is general recreational activities (hiking, camping, etc.) and the 

21 site is considered to be in the core development area for Adak. Future land use is currently 

22 identified as subsistence, recreation, or wildlife management activities. 

23 This area was investigated in both 1999 and 2000. During the 1999 SI, this AOC was 

24 surveyed as part of the total C8 sector. The 1999 study utilized a random ribbon walk that 

25 passed through the AOC two times. A cache of small arms ammunition was found 
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1 abandoned at this site. During the RI in 2000, this area was investigated a second time using 

2 the prescribed bound and characterize pattern for AOCs containing lone pieces of AO (100 

3 percent geophysical survey and intrusive investigation). The cache of small arms 

4 ammunition was considered to be a lone find because all items were at a single location and 

5 no other OE/UXO-related items were found in the AOC. A single .45-caliber bullet was 

6 found in 2000 which was likely part of the cache discovered in 1999. No other OE/UXO or 

7 . related scrap was found. 

8 As shown on Figure A-8, the entire AOC (C8-04) was retained as a single site for ESHA 

9 analysis. There is no evidence to suggest that any portion of the current area had different 

10 ordnance characteristics or historical uses that would require segregation for analysis. 

11 Table 7.4-23 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

12 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC C8-

13 04, the final ESHA score was a B, indicating that the site did not meet the threshold 

14 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

15 scoring sheet for this area is presented in Appendix C. 

16 Table 7.4-23. Summary of Site Characteristics for ESHA - C8-04 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None (single AO find removed 1999 and 2000) I 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area Improved roadway 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: B Disposition: Adak NOFA, Baseline Institutional Controls 

17 7.4.23 Combat Range 8—AOC C8-05 - AO Site (ESHA Area C8-05A) 

18 This ESHA analysis area is a small 30- by 30-meter square portion of the original AOC (C8-

19 05) encompassing approximately 0.2 acre (Figure A-8). The terrain in this area is 

20 moderately steep. The vegetation is thick and lush consisting of grasses, heaths, and mosses. 

21 There is access to the area via an improved roadway within 400 meters of the site. Current 

22 land use in the area is general recreational activities (hiking, camping, etc.) and the site is 

23 considered to be in the core development area for Adak. Future land use is currently 

24 identified as wildlife management and recreational activities. 

25 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

26 surveyed as part of the total C8 Sector. The 1999 study utilized a random ribbon walk that 
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1 passed through the ESHA area a single time. No OE/UXO was found. During the RI in 

2 2000, this area was investigated a second time using the prescribed search pattern for a 

3 combat range (105-meter transect spacing). A single target was identified and intrusively 

4 investigated. The target was an abandoned 20-mm projectile and is suspected of being a 

5 lone item. However, because the area was not subjected to the prescribed 2000 search 

6 methodology for a single AO item found during the RI (100 percent geophysical survey and 

7 intrusive investigation) it cannot be treated as a lone item until additional investigation 

8 confirms that no other OE/UXO items are present in proximity to the projectile. Therefore, 

9 it is been recommended that the prescribed investigation methodology for a lone abandoned 

10 item be applied to the area surrounding the abandoned projectile prior to ESHA analysis. 

11 The investigation will be conducted as part of the 2001 field season Remedial Action. If 

12 results of the investigation indicate the need for remediation, then the necessary actions will 

13 be conducted immediately to allow for completion before the end of the field season. 

14 As shown on Figure A-8, this area is a 30- by 30-meter square which has been segregated 

15 from the original AOC (C8-05). There is evidence to suggest that other portions of the 

16 original AOC had different ordnance-related historical uses and different ordnance 

17 characteristics that require different management strategies. This area was segregated for 

18 analysis to allow proper evaluation and management. 

19 Table 7.4-24 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

20 appropriate, the alternative selection criteria worksheets for the FS. In the case of area C8-

21 05A, no ESHA analysis has been conducted due to the need for additional data. 

22 Table 7.4-24. Summary of Site Characteristics for ESHA - C8-05A 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None (single AO item removed 2000) 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area Improved roadway 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: Insufficient data Disposition: Additional investigation during Remedial 
Action 

23 7.4.24 Combat Range 8—AOC C8-05 - Remainder (ESHA Area C8-05B) 

24 This ESHA analysis area is the remaining area within the original AOC (C8-05) after 

25 removal of the lone 20-mm projectile site described in the previous section. It is roughly a 
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1 1,870- by 3,525-meter rectangular area encompassing approximately 155 acres (Figure A-8). 

2 The terrain in this area is varied, ranging from moderately steep to very steep with several 

3 small areas which are inaccessible due to terrain or small lakes/wetlands. There is a high 

4 plateau and cliff in the northeastern corner of the site and a man-made quarry in the 

5 southeastern corner. There is access to most of the area via improved roadways within 400 

6 meters of the southern, eastern, and western portions of the site. The area along the northern 

7 boundary of C8-05B is generally not accessible by road or trail. Current land use in the area 

8 is general recreational activities (hiking, camping, etc.) and the site is considered to be in the 

9 core development area for Adak. Future land use is currently identified as wildlife 

10 management and recreational activities. 

11 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

12 surveyed as part of the total C8 sector. The 1999 study utilized a random ribbon walk that 

13 passed through the ESHA area numerous times. Numerous isolated pieces of OE scrap were 

14 found; however, no OE/UXO was discovered. During the RI in 2000, this area was 

15 investigated a second time using the prescribed search pattern for maneuver areas (transects 

16 spaced at 105 meters). Within this area, 355 targets were identified and intrusively 

17 investigated. Two of the targets were identified as practice ordnance. The remaining targets 

18 were classified either as metal waste, no finds, or other types of waste such as boards 

19 containing nails. 

20 As shown on Figure A-8, this area surrounds the ESHA analysis area defined in the previous 

21 section (C8-05A) and represents the remainder of the original AOC. There is evidence to 

22 suggest that this area had a different ordnance-related historical use and different ordnance 

23 characteristics that required different management strategies. This area was segregated for 

24 analysis to allow proper evaluation and management. 

25 Table 7.4-25 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

26 appropriate, the alternative selection criteria worksheets for the FS. In the case of area C8-

27 05B, the final ESHA score was a B, indicating that the site did not meet the threshold 

28 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

29 scoring sheet for this area is presented in Appendix C. 

30 
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Table 7.4-25. Summary of Site Characteristics for ESHA - C8-05B 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) Cache of small arms ammo removed 2000 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area Improved roadway in most areas 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation or Wildlife Management 
Final ESHA Score: B Disposition: Adak NOFA, Baseline Institutional Controls 

2 7.4.25 Finger Bay Impact Area—AOC FB-03 - Mortar Impact Area (ESHA Area 

3 FB-03) 

4 This AOC is an irregularly shaped AOC encompassing approximately 30 acres (Figure A-9). 

5 The AOC includes a hillside southeast of the known firing point for the mortars and a 

6 lowland area near a creek separating the likely impact area from the firing point. There is 

7 access to the area via a roadway serving the firing point and small arms ranges located to the 

8 northeast of the site. There is also boat access from Finger Bay and a hiking trail meanders 

9 through the area to Lake Betty. Current land use in the AOC is general recreational 

10 activities (hiking, camping, etc.) and the site is not considered to be in the core development 

11 area for Adak. Future land use is currently identified as commercial/marine; subsistence, 

12 and use as wildlife refuge land. 

13 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

14 surveyed as part of the total FB. The 1999 study utilized a random ribbon walk that passed 

15 through the ESHA area numerous times. No OE/UXO was found; however, several pieces 

16 of frag associated with mortars were located. During the RI in 2000, this area was 

17 investigated a second time using the prescribed search pattern for a 60-mm mortar impact 

18 area (34.5-meter spacing). Ninety-five targets were identified and intrusively investigated. 

19 There were multiple OE scrap items discovered; however, no OE/UXO was found. Seventy-

20 one targets were identified as OE scrap. The remaining targets were classified as metal 

21 waste, no finds, or other waste. 

22 As shown on Figure A-9, the AOC was retained as a single area for the purposes of 

23 conducting the ESHA analysis and, if necessary, the FS. There is no evidence to suggest 

24 that any portion of the current AOC had different historical uses or unique ordnance 

25 characteristics that would require segregation for analysis. 
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1 Table 7.4-26 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

2 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC FB-

3 03, the final ESHA score was an A, indicating that the site did not meet the threshold 

4 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

5 scoring sheet for this AOC is presented in Appendix C. Although this site is one of two sites 

6 receiving an A score, it has been identified by the Project Team as a site that needs 

7 additional field work in 2001. 

8 Table 7.4-26. Summary of Site Characteristics for ESHA - FB-03 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area Improved roadway and trail access 
Current Land Use General Recreation 
Future Land Use Commercial/Marine Activities; Subsistence, 

Recreation, and Wildlife; Wildlife Refuge 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

9 7.4.26 Finger Bay—AOC FB-06 - Projectile Impact Area (ESHA Area FB-06) 

10 This area is an oval shaped AOC encompassing approximately 16 acres (Figure A-10). The AOC 1 

11 is located on a steep hillside to the southwest of the projectile firing point. Much of the area is 

12 inaccessible due to the steep rocky terrain. There is access to the area via a trail along the creek 

13 between Lake Betty and Finger Bay, and from an improved roadway within 400 meters and from 

14 Finger Bay. Current land use in the AOC includes general recreational activities (hiking, 

15 camping, etc.) and the area is considered to be in the core development area for Adak. Future land 

16 use is also currently identified as general recreational activities and wildlife management. 

17 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

18 surveyed as part of the total FB. The 1999 study utilized a random ribbon walk that passed 

19 through the ESHA area several times; however, most of the area was considered to be 

20 inaccessible. No OE/UXO or related scrap was found. During the RI in 2000, this area was 

21 investigated a second time using the prescribed search pattern for a 20-mm projectile impact 

22 area (20-meter spacing). Nine targets were identified and intrusively investigated. No 

23 OE/UXO was found. Four targets were identified as OE scrap. The remaining targets were 

24 classified as no finds or other waste. 

25 As shown on Figure A-10, the AOC was retained as a single area for the purposes of 

26 conducting the ESHA analysis and, if necessary, the FS. There is no evidence to suggest 

G:\WP\2278\I3605.DOC • 7/12/01 

7-48 



Final Remedial Investigation/Feasibility Study 
Contract No. N62742-99-D-1800 
CTO 0002 

July 13,2001 

1 that any portion of the current AOC had different historical uses or unique ordnance 

2 characteristics that would require segregation for analysis. 

3 Table 7.4-27 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

4 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC FB-

5 06, the final ESHA score was an A, indicating that the site did not meet the threshold 

6 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

7 scoring sheet for this AOC is presented in Appendix C. 

8 Table 7.4-27. Summary of Site Characteristics for ESHA - FB-06 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area Improved roadway and trail access 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

9 7.4.27 Finger Bay—Abandoned Mortar Site (FB-07) 

10 This AOC is a rectangular AOC encompassing approximately 0.2 acre (Figure A-9). The 

11 AOC is located just west of the roadway serving the historical small-arms ranges at Finger 

12 Bay. The terrain is generally flat and the vegetation is thick and lush with lowland tundra 

13 species (predominantly grasses) growing to heights ranging from 8 to 18 inches. There is 

14 access to the area via the noted roadway serving the small arms ranges. There is also access 

15 from the Lake Betty trail and from Finger Bay. Current land use in the AOC includes 

16 general recreational activities (hiking, camping, etc.) and the area is considered to be in the 

17 core development area for Adak. Future land use is currently identified as 

18 commercial/marine activities. 

19 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

20 surveyed as part of the total FB. The 1999 study utilized a random ribbon walk that passed 

21 through the ESHA area a single time. No subsurface targets were identified in this AOC; 

22 however, three AO items were found on the surface during the geophysical survey. These 

23 items, including a mortar, were suspected to be a lone find rather than part of a larger 

24 disposal area. During the RI in 2000, this area was investigated a second time using the 

25 prescribed search pattern for an AOC containing lone AO finds (100 percent geophysical 

26 survey and intrusive investigation). Thirty-one targets were identified and intrusively 
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1 investigated. No OE/UXO or related scrap was found. Twenty-eight targets were identified 

2 as metal waste; the remaining targets were classified no finds or no digs. 

3 As shown on Figure A-9, the AOC was retained as a single area for the purposes of 

4 conducting the ESHA analysis and, if necessary, the FS. There is no evidence to suggest 

5 that any portion of the current area had different historical uses or unique ordnance 

6 characteristics that would require segregation for analysis. 

7 Table 7.4-28 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

8 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC FB-

9 07, the final ESHA score was an A, indicating that the site did not meet the threshold 

10 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

11 scoring sheet for this AOC is presented in Appendix C. 

12 Table 7.4-28. Summary of Site Characteristics for ESHA - FB-07 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None (AO removed 1999: follow-up complete) 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area Improved roadway and trail access 
Current Land Use General Recreation 
Future Land Use Commercial/Marine Activities 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

13 7.4.28 Finger Bay Impact Area—AOC FB-08 - Flare Disposal Site (ESHA Area 

14 FB-08) 

15 This AOC is a 30- by 30-meter square encompassing approximately 0.2 acre (Figure A-9). 

16 The AOC is located along the eastern boundary of the mortar impact area at Finger Bay (FB-

17 03). The terrain is generally flat within the AOC; however, the site backs to a rocky cliff on 

18 the southeast. There is access to the area via the roadway serving the historical small-arms 

19 ranges at Finger Bay. There is also access from the Lake Betty trail and from Finger Bay. 

20 Current land use in the AOC includes general recreational activities (hiking, camping, etc.) 

21 and the area is not considered to be in the core development area for Adak. Future land use 

22 is currently identified as commercial/marine activities. 

23 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

24 ^ surveyed as part of the total FB. The 1999 study utilized a random ribbon walk that passed 

25 through the ESHA area three times. A single piece of AO was found in this AOC (a flare) 
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1 along with numerous pieces of OE scrap indicating that a number of flares had been 

2 disposed of at the site. During the RI in 2000, this area was investigated a second time using 

3 the prescribed search pattern for an AOC containing lone AO finds (100 percent geophysical 

4 survey and intrusive investigation). Thirty-one targets were identified and intrusively 

5 investigated. Additional flare related scrap was found; however, no OE/UXO was present. 

6 Twenty-nine targets were identified as OE scrap. The remaining targets were classified as 

7 no finds or no digs. 

8 As shown on Figure A-9, the AOC was retained as a single area for the purposes of 

9 conducting the ESHA analysis and, if necessary, the FS. There is no evidence to suggest 

10 that any portion of the current area had different historical uses or unique ordnance 

11 characteristics that would require segregation for analysis. 

12 Table 7.4-29 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

13 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC FB-

14 08, the final ESHA score was an A, indicating that the site did not meet the threshold 

15 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

16 scoring sheet for this AOC is presented in Appendix C. 

17 Table 7.4-29. Summary of Site Characteristics for ESHA - FB-08 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None (UXO removed 1999; follow-up complete) 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area Improved roadway, trail, and boat access 
Current Land Use General Recreation 
Future Land Use Corrimercial/Marine Activities 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

18 7.4.29 Finger Bay Impact Area—AOC FB-09 - Rifle Grenade Site (ESHA Area FB-09) 

19 This ESHA area is a 30- by 30-meter square AOC encompassing approximately 0.2 acre 

20 (Figure A-9). The AOC is located near the eastern boundary of the mortar impact area at 

21 Finger Bay (FB-03). The terrain is generally flat within the AOC. There is access to the 

22 area via the roadway serving the historical small-arms ranges at Finger Bay. There is also 

23 access from the Lake Betty trail and from Finger Lake. Current land use in the AOC 

24 includes general recreational activities (hiking, camping, etc.) and the area is not considered 

25 to be in the core development area for Adak. Future land use is currently identified as 

26 commercial/marine activities. 
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1 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

2 surveyed as part of the total FB. The 1999 study utilized a random ribbon walk that passed 

3 through the ESHA area numerous times. A single piece of UXO (rifle grenade) was found 

4 in this AOC. During the RI in 2000, this area was investigated a second time using the 

5 prescribed search pattern for an AOC containing lone UXO items (100 percent geophysical 

6 survey and intrusive investigation). Two targets were identified and intrusively investigated. 

7 No additional OE/UXO or related scrap was found. Both targets identified were classified 

8 as metal waste. 

9 As shown on Figure A-9, the AOC was retained as a single area for the purposes of 

10 conducting the ESHA analysis and, if necessary, the FS. There is no evidence to suggest 

11 that any portion of the AOC had different historical uses or unique ordnance characteristics 

12 that would require segregation for analysis. 

13 Table 7.4-30 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

14 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC FB-

15 09, the final ESHA score was an A, indicating that the site did not meet the threshold 

16 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

17 scoring sheet for this AOC is presented in Appendix C. 

18 Table 7.4-30. Summary of Site Characteristics for ESHA - FB-09 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None (UXO removed 1999: follow-up complete) 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area Improved roadway, trail, and boat access 
Current Land Use General Recreation 
Future Land Use Commercial/Marine Activities 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

19 7.4.30 Haven Lake Ordnance Area—AOC HL-01 - Hand Grenade Site (ESHA Area 
20 HL-01) 

21 This AOC is a 30- by 30-meter square encompassing approximately 0.2 acre (Figure A - l 1). 

22 The AOC is located near the western boundary of the ordnance area where numerous 

23 building foundations are present. The terrain is generally flat within the AOC. There is 

24 access to the area via an improved roadway serving the historical buildings in the area. 

25 Current land use in the AOC includes general recreational activities (hiking, camping, etc.) 
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1 and the area is considered to be in the core development area for Adak. Future land use is 

2 currently identified as residential housing. 

3 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

4 surveyed as part of the total HL sector. The 1999 study utilized a random ribbon walk that 

5 passed through the ESHA area two times. A single piece of AO (hand grenade) was found 

6 in this AOC, along with metal waste. During the RI in 2000, this area was investigated a 

7 second time using the prescribed search pattern for an AOC containing a lone AO item (100 

8 percent geophysical survey and intrusive investigation). Three targets were identified and 

9 intrusively investigated. No additional OE/UXO or related scrap was found. 

10 As shown on Figure A-4, the AOC was retained as a single area for the purposes of 

11 conducting the ESHA analysis and, if necessary, the FS. There is no evidence to suggest 

12 that any portion of the current area had different historical uses or unique ordnance 

13 characteristics that would require segregation for analysis. 

14 Table 7.4-31 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

15 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC HL-

16 01, the final ESHA score was an A, indicating that the site did not meet the threshold 

17 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

18 scoring sheet for this AOC is presented in Appendix C. 

19 Table 7.4-31. Summary of Site Characteristics for ESHA - HL-01 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None (AO removed 1999; follow-up complete) 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area Improved roadway 
Current Land Use General Recreation 
Future Land Use Residential 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

20 7.4.31 Haven Lake Ordnance Area—AOC HL-02 - 60-mm PD Fuze Site (ESHA Area 

21 HL-02) 

22 This AOC is a 30- by 30-meter square encompassing approximately 0.2 acre (Figure A - l 1). 

23 The AOC is located near the western boundary of the ordnance area where numerous 

24 building foundations are present. The terrain is generally flat within the AOC. There is 

25 access to the area via an improved roadway serving the historical buildings in the area. 
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1 Current land use in the AOC includes general recreational activities (hiking, camping, etc.) 

2 and the area is considered to be in the core development area for Adak. Future land use is 

3 currently identified as residential housing. 

4 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

5 surveyed as part of the total HL sector. The 1999 study utilized a random ribbon walk that 

6 passed through the ESHA area four times. A single piece of AO (60-mm PD fuze) was 

7 found in this AOC. During the RI in 2000, this area was investigated a second time using 

8 the prescribed search pattern for an AOC containing a lone AO item (100 percent 

9 geophysical survey and intrusive investigation). Twenty-nine targets were identified and 

10 intrusively investigated. No additional OE/UXO or related scrap was found. All targets 

11 were identified as metal waste, no finds, or other waste. 

12 As shown on Figure A - l 1, the AOC was retained as a single area for the purposes of 

13 conducting the ESHA analysis and, if necessary, the FS. There is no evidence to suggest 

14 that any portion of the current area had different historical uses or unique ordnance 

15 characteristics that would require segregation for analysis. 

16 Table 7.4-32 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

17 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC HL-

18 02, the final ESHA score was an A, indicating that the site did not meet the threshold 

19 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

20 scoring sheet for this AOC is presented in Appendix C. 

21 Table 7.4-32. Summary of Site Characteristics for ESHA - HL-02 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None (AO removed 1999; follow-up complete) 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area Improved roadway 
Current Land Use General Recreation 
Future Land Use Residential 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

22 7.4.32 Lake De Marie Impact Area—AOC DM-01 - Mortar Impact Area (ESHA Area 

23 DM-01) 

24 This AOC is a rectangular area measuring about 465- by 370-meters and encompassing 

25 approximately 42 acres (Figure A-12). The terrain in the area is moderately steep. The 
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1 vegetation is thick and lush with tundra species (predominantly grasses) growing to heights 

2 ranging from 8 to 18 inches. There is access to the area via a roadway serving the N M to the 

3 east and from a trail running along the southern shoreline of Shagak Bay. Current land use 

4 in the AOC includes general recreational activities (hiking, camping, etc.) and the area is not 

5 considered to be in the core development area for Adak. Future land use is currently 

6 identified as subsistence, recreation, or wildlife management activities. 

7 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

8 surveyed as part of the total DM. The 1999 study utilized a random ribbon walk that passed 

9 through the ESHA area several times. No OE/UXO was found however, multiple pieces of 

10 frag associated with mortars were located. During the RI in 2000, this area was investigated 

11 a second time using the prescribed search pattern for a 60-mm mortar impact area (34.5-

12 meter spacing). One hundred six targets were identified and intrusively investigated. No 

13 OE/UXO was found. Fifty-nine targets were identified as OE scrap consisting of mortar and 

14 projectile frag. The remaining targets were classified as metal waste, no finds, or other 

15 waste. 

16 As shown on Figure A-12, the AOC was retained as a single area for the purposes of 

17 conducting the ESHA analysis and, if necessary, the FS. There is no evidence to suggest 

18 that any portion of the AOC had different historical uses or unique ordnance characteristics 

19 that would require segregation for analysis. 

20 Table 7.4-33 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

21 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC DM-

22 01, the final ESHA score was an A, indicating that the site did not meet the threshold 

23 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

24 scoring sheet for this AOC is presented in Appendix C. 

25 Table 7.4-33. Summary of Site Characteristics for ESHA-DM-01 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area Improved roadway 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 
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1 7.4.33 Lake De Marie Impact Area—AOC DM-02 - 37-mm Projectile Site (ESHA 
2 Area DM-02) 

3 This AOC is a 30- by 30-meter square area encompassing approximately 0.2 acre (Figure 

4 A-13). The terrain in the area is moderately steep. There is no formal access to the site via 

5 either roadway or trail. Current land use in the AOC includes general recreational activities 

6 (hiking, camping, etc.) and the area is not considered to be in the core development area for 

7 Adak. Future land use is currently identified as ecological exclusion for purpose of 

8 protecting the Aleutian Shield Fern which grows on the slopes of Mt. Reed. 

9 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

10 surveyed as part of the total DM. The 1999 study utilized a random ribbon walk that passed 

11 through the ESHA area a single time. A single target was identified and intrusively 

12 investigated. The target was a single piece of UXO (37-mm projectile) suspected of being a 

13 lone item. During the RI in 2000, this area was investigated a second time using the 

14 prescribed search pattern for an AOC containing a lone UXO item (100 percent geophysical 

15 survey and intrusive investigation). No targets were identified in this AOC. No additional 

16 OE/UXO or related scrap was found. 

17 As shown on Figure A-13, the AOC was retained as a single area for the purposes of 

18 conducting the ESHA analysis and, if necessary, the FS. There is no evidence to suggest 

19 that any portion of the current AOC had different historical uses or unique ordnance 

20 characteristics that would require segregation for analysis. 

21 Table 7.4-34 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

22 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC DM-

23 02, the final ESHA score was an A, indicating that the site did not meet the threshold 

24 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

25 scoring sheet for this AOC is presented in Appendix C. 

26 Table 7.4-34. Summary of Site Characteristics for ESHA - DM-02 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None (UXO removed 1999; follow-up complete) 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area Improved roadway 
Current Land Use General Recreation 
Future Land Use Ecological Exclusion 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 
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1 7.4.34 Lake De Marie Impact Area—AOC DM-06 - Single Mortar Site (ESHA Area 

2 DM-06A) 

3 This area is a 30- by 30-meter square encompassing 0.2 acre (Figure A-13). This area was 

4 thought to be part of the bigger D M prior to 2000. However, new data collected suggest that 

5 this area may have had a different historical land use. Although a single mortar was 

6 discarded at this site, this activity is not suspected of being related to the use of D M as a 90-

7 mm projectile impact area. The area containing the lone mortar has been segregated for 

8 ESHA analysis to allow footprint reduction and concentrate FS and remedial efforts in 

9 appropriate areas. The terrain in DM-06A is relatively flat compared with other outback 

10 areas of Adak. There is no formal access to the area either via roadway or trail. Current 

11 land use in the area is general recreational activities (hiking, camping, etc.) and ecological 

12 exclusion (Endangered Aleutian Shield Fern area) and the site is considered to be outside the 

13 core development area for Adak. Future land use is currently identified as ecological 

14 exclusion. 

15 This area was not investigated in 1999. During the 1999 SI, this area was part of the total 

16 DM. The 1999 study utilized a random ribbon walk which did not pass through the ESHA 

17 area. During the RI in 2000, this area was investigated as part of a larger area using the 

18 prescribed search pattern for the 90-mm projectile impact area (DM-06) with search 

19 transects spaced at 50 meters. A single abandoned mortar was found at this site and is 

20 suspected to be a lone piece of ordnance unrelated to other activities in the original AOC. 

21 However, this area was not subjected to the prescribed search methodology for a single AO 

22 item (100 percent survey and intrusive investigation) and cannot be treated as such until 

23 additional investigation confirms that no other OE/UXO items are present in proximity to 

24 the lone mortar. Therefore, it is recommended that the prescribed investigation methodology 

25 for a lone item be applied to the area surrounding the mortar prior to ESHA analysis. The 

26 investigation will be conducted as part of the 2001 field season Remedial Action. If results 

27 of the investigation indicate the need for remediation, then the necessary actions will be 

28 conducted immediately to allow for completion before the end of the field season. 

29 As shown on Figure A-13, this area is a 30- by 30-meter square which has been segregated 

30 from the original AOC. There is evidence to suggest that the remainder of the original AOC 

31 had different ordnance-related historical use and has unique ordnance characteristics that 

32 required a different management strategy. This area was segregated for analysis to allow 

33 proper evaluation and management. 
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1 Table 7.4-35 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

2 appropriate, the alternative selection criteria worksheets for the FS. In the case of area DM-

3 06A, no ESHA analysis has been conducted due to the need for additional data. 

4 Table 7.4-35. Summary of Site Characteristics for ESHA- DM-06A 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) AO removed 2000; follow-up incomplete 
Ordnance Hazard Category Marginal 
Amount of Energetic Material 0.5 lbs. 
Depth of Ordnance 0 to 2 feet 
Access to Area No formal access 
Current Land Use General Recreation, Ecological Exclusion 
Future Land Use Ecological Exclusion 
Final ESHA Score: Insufficient data Disposition: Additional investigation during Remedial 
Action 

5 7.4.35 Lake De Marie Impact Area—AOC DM-06 - Remainder (ESHA DM-06B) 

6 This ESHA area is a large diamond shaped area encompassing approximately 1,250 acres 

7 (Figure A-13). It includes all of the area within D M after the removal of the three small 

8 areas discussed in the previous sections (DM-01, DM-02, and DM-06A). The terrain in the 

9 area ranges from relatively flat to very steep and some areas are inaccessible due the steep, 

10 rocky terrain. There is limited access to the northern portion of the site via the trail along the 

11 south shore of Shagak Bay. Current land use in the area includes general recreational 

12 activities (hiking, camping, etc.). Future land use is currently identified as small 

13 commercial/marine use area along the shoreline of Shagak Bay. 

14 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

15 surveyed as part of the total DM. The 1999 study utilized a random ribbon walk that passed 

16 through the ESHA area numerous time. No OE/UXO was discovered; however, numerous 

17 pieces of frag were located. During the RI in 2000, this area was investigated a second time 

18 using the prescribed search pattern for a 90-mm projectile impact area (50-meter transect 

19 spacing). One hundred fifty-four targets were identified and intrusively investigated. No 

20 OE/UXO was found. Twenty-nine of the targets were identified as OE scrap. The 

21 remainder of the targets were classified as metal waste, no finds, or other waste. 

22 As shown on Figure A-13, this area surrounds the ESHA analysis areas defined in the 

23 previous sections and represents the remainder of the original area. There is evidence to 

24 suggest that the area around the abandoned mortar (DM-06A) had a different ordnance-

25 related historical use and different ordnance characteristics that required different 
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1 management strategies. This area was segregated from the AOC DM-06 for analysis to 

2 allow proper evaluation and management of this ESHA area (DM-06B). 

3 Table 7.4-36 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

4 appropriate, the alternative selection criteria worksheets for the FS. In the case of area DM-

5 06B, the final ESHA score was an A, indicating that the site did not meet the threshold 

6 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

7 scoring sheet for this area is presented in Appendix C. 

8 Table 7.4-36. Summary of Site Characteristics for ESHA - DM-06B 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area Trail access along northern boundary 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

9 7.4.36 Lake Jean Ammunition Complex—AOC LJ-01 - Flare Disposal Site (ESHA 

10 Area LJ-01) 

11 This ESHA analysis area is a small 55- by 60-meter rectangular AOC encompassing 

12 approximately 0.8 acre (Figure A-14). The terrain in this AOC is relatively flat. There is 

13 access to the area via an improved roadway within 400 meters of the site. Current land use 

14 in the area is general recreational activities (hiking, camping, etc.) and the site is considered 

15 to be in the core development area for Adak. Future land use is currently identified as 

16 subsistence, recreation, or wildlife management activities. 

17 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

18 surveyed as part of the total LJ sector. The 1999 study utilized a random ribbon walk that 

19 passed through the ESHA area several times. AO (flares) was found in the AOC along with 

20 a single piece of UXO (hand grenade). During the RI in 2000, this area was investigated a 

21 second time using the prescribed search pattern for an AOC containing lone ordnance finds 

22 (100 percent geophysical survey and intrusive investigation). Two hundred five targets were 

23 identified and intrusively investigated. Twenty-one targets were identified as UXO, 

24 primarily MK2 hand grenades. Seventy-two targets were identified as AO including such 

25 items as small arms ammunition, PD fuzes, 37-mm projectiles, 50-mm mortars rockets 

26 flares, and practice ordnance. Several UXO and AO items were located near the AOC 
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1 boundaries. Because the area contained a large number of ordnance items, and it is uncertain 

2 whether the area has been fully bounded, it is recommended that the AOC be expanded. 

3 Additional RI work would need to be performed to confirm that all items related to the 

4 ordnance disposal activities in this area have been identified. The investigation will be 

5 conducted as part of the 2001 field season Remedial Action. If results of the investigation 

6 indicate the need for remediation, then the necessary actions will be conducted immediately 

7 to allow for completion before the end of the field season. 

8 As shown on Figure A-14, the entire AOC has been retained for consideration of additional 

9 investigation to accurately bound the area. There is no evidence to suggest that any portion 

10 of the current area had different historical uses or unique ordnance characteristics that would 

11 require segregation for analysis. 

12 Table 7.4-37 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

13 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC LJ-

14 01, no ESHA analysis has been conducted due to the need for additional data. 

15 Table 7.4-37. Summary of Site Characteristics for ESHA - LJ-01 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None (UXO/AO removed during 100 percent survey) * 
Ordnance Hazard Category N/A f 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area Improved roadway 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation or Wildlife Management 
Final ESHA Score: Insufficient data Disposition: Additional investigation during Remedial 
Action ^ 

16 7.4.37 Lake Jean Ammunition Complex—AOC LJ-02 - Western Dump Site (ESHA 

17 Area LJ-02) 

18 This ESHA analysis area is an irregularly shaped AOC encompassing approximately 11 

19 acres (Figure A-14). The terrain in this AOC is gently to moderately steep rolling down 

20 toward Lake Jean on the west. There is access to the area via an improved roadway which 

21 loops through the area. Current land use in the area is general recreational activities (hiking, 

22 camping, etc.) and the site is considered to be in the core development area for Adak. Future 

23 land use is currently identified as subsistence, recreation or wildlife management activities. 

24 This area was not investigated in 1999. At that time, it was not known that this AOC was 

25 part of the historical ordnance storage complex. Subsequent to the 1999 investigation, a ' 
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1 review of archive material revealed the presence of the additional ordnance storage area. 

2 During the RI in 2000, this area was the subject of a reconnaissance using the approved 

3 methodology in the RI/FS Work Plan (25-meter transect spacing with detector aided 

4 observation of site conditions) (Foster Wheeler Environmental 2000g). No indications of an 

5 impact area or mass disposal site, which the reconnaissance method was developed to detect, 

6 were found. 

7 As shown on Figure A-14, the entire AOC has been retained for ESHA analysis. There is no 

8 evidence to suggest that any portion of the current area had different historical uses or 

9 unique ordnance characteristics that would require segregation for analysis. 

10 Table 7.4-38 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

11 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC LJ-

12 02, the final ESHA score was an A, indicating that the site did not meet the threshold 

13 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

14 scoring sheet for this AOC is presented in Appendix C. 

15 Table 7.4-38. Summary of Site Characteristics for ESHA - LJ-02 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area Improved roadway 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

16 7.4.38 Lake Jean Ammunition Complex—AOC LJ-03 - Practice Grenade Fuze Site 
17 (ESHA Area LJ-03) 

18 This AOC is a 30- by 30-meter square encompassing approximately 0.2 acre (Figure A-15). 

19 The AOC is located in the northern portion of LJ near the remnants of historical buildings. 

20 The terrain is relatively flat within the AOC. There is access to the area via a roadway 

21 network which served the historical ordnance storage complex. Current land use in the AOC 

22 includes general recreational activities (hiking, camping, etc.) and the site is considered to be 

23 in the core development area. Future land use is currently identified as subsistence, 

24 recreation, or wildlife management. 
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1 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

2 surveyed as part of the total LJ. The 1999 study utilized a random ribbon walk that passed 

3 through the ESHA area several times. No OE/UXO or related scrap was found. During the 

4 RI in 2000, this area was investigated a second time using the prescribed search pattern for 

5 an AOC containing lone pieces of scrap (100 percent geophysical survey and intrusive 

6 investigation). Seven targets were identified and intrusively investigated. One additional 

7 piece of OE scrap was found. All remaining targets were classified as metal waste. 

8 As shown on Figure A-l5 , the AOC was retained as a single area for the purposes of 

9 conducting the ESHA analysis and, if necessary, the FS. There is no evidence to suggest 

10 that any portion of the current area had different historical uses or unique ordnance 

11 characteristics that would require segregation for analysis. 

12 Table 7.4-39 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

13 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC LJ-

14 03, the final ESHA score was an A, indicating that the site did not meet the threshold 

15 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

16 scoring sheet for this AOC is presented in Appendix C. 

17 Table 7.4-39. Summary of Site Characteristics for ESHA - LJ-03 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area Improved roadway 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

18 7.4.39 Lake Jean Ammunition Complex - Frag Site (LJ-04) 

19 This AOC is a 30- by 30-meter rectangle encompassing approximately 0.2 acre (Figure 

20 A-15). The AOC is located in the northern portion of LJ near the remnants of historical 

21 buildings. The terrain is relatively flat within the AOC. There is access to the area via a 

22 roadway network which served the historical ordnance storage complex . Current land use 

23 in the AOC includes general recreational activities (hiking, camping, etc.) and the site is 

24 considered to be in the core development area. Future land use is currently identified as 

25 general recreation and wildlife management. 
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1 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

2 surveyed as part of the total LJ. The 1999 study utilized a random ribbon walk that passed 

3 through the ESHA area several times. A single piece of OE scrap was found in this AOC. 

4 During the RI in 2000, this area was investigated a second time using the prescribed search 

5 pattern for an AOC containing a lone ordnance-related item (100 percent geophysical survey 

6 and intrusive investigation). Two targets were identified, intrusively investigated, and 

7 classified as metal waste. No OE/UXO or additional frag was found in the AOC. 

8 As shown on Figure A-15, the AOC was retained as a single area for the purposes of 

9 conducting the ESHA analysis and, if necessary, the FS. There is no evidence to suggest 

10 that any portion of the current area had different historical uses or unique ordnance 

11 characteristics that would require segregation for analysis. 

12 Table 7.4-40 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

13 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC LJ-

14 04, the final ESHA score was an A, indicating that the site did not meet the threshold 

15 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

16 scoring sheet for this AOC is presented in Appendix C. 

17 Table 7.4-40. Summary of Site Characteristics for ESHA - LJ-04 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area Improved roadway 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

18 7.4.40 Mitt Lake Impact Ares*—AOC ML-01 - 60-mm Mortar Impact Area (ESHA 

19 Area ML-01A) 

20 This ESHA analysis area is a portion of a large circular AOC encompassing 3.5 acres 

21 (Figure A-16). Based upon the 1999 investigation data, the entire AOC was thought to be an 

22 impact area; however, new data from 2000 RI suggests that only a portion of the site was 

23 utilized as a target for 60-mm mortars. This area (ML-01A) has been segregated for ESHA 

24 analysis to allow footprint reduction and concentrate FS and remedial efforts in appropriate 

25 areas. The terrain in ML-01A varies, but is generally moderate in slope compared with other 

26 outback areas of Adak. There is no formal access to the area via either roadway or trail. 
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1 Current land use in the area is general recreational activities (hiking, camping, etc.) and the 

2 site is not considered to be in the core development area for Adak. Future land use is 

3 currently identified as subsistence, recreation or wildlife management activities. 

4 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

5 surveyed as part of the total ML. The 1999 study utilized a random ribbon walk that passed 

6 through the ESHA area numerous times. Several 60-mm mortars were found along with 

7 mortar-related scrap. During the RI in 2000, this area was investigated a second time using 

8 the prescribed search pattern for a 60-mm mortar impact area with search transects spaced at 

9 34.5 meters. Eleven targets were identified and intrusively investigated. OE/UXO and 

10 related scrap were found. Six of the targets were identified as UXO. Four of the targets 

11 were identified as OE scrap. The remaining target was classified as metal waste. The data 

12 obtained in 2000 provided more detailed information about the site and allowed the 

13 delineation of the most probable impact area. 

14 As shown on Figure A-16, ML-01 A represents about 40 percent of the original AOC and is 

15 located in the western side of that AOC. There is evidence to suggest that other portions of 

16 the AOC had different ordnance-related historical uses and ordnance characteristics that 

17 required different management strategies. This area was segregated for analysis. 

18 Table 7.4-41 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

19 appropriate, the alternative selection criteria worksheets for the FS. In the case of area ML-

20 01A, the final ESHA score was a C, indicating that the site met the threshold specified for 

21 FS. FS for this site will be discussed in detail in Section 8.3.3. The completed ESHA 

22 scoring sheet for this AOC is presented in Appendix C. 

23 Table 7.4-41. Summary of Site Characteristics for ESHA - ML-01 A 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) UXO 
Ordnance Hazard Category Critical 
Amount of Energetic Material 1 to 10 lbs. 
Depth of Ordnance 0 to 1 foot 
Access to Area No formal access 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: C Disposition: Evaluate in FS 
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1 7.4.41 Mitt Lake Impact Area—AOC ML-01 - Single 60-mm Mortar Area (ESHA 

2 Area ML-01B) 

3 This screening area is a 30- by 30-meter square encompassing approximately 0.2 acre and is 

4 a portion of the original large circular AOC (ML-01) (Figure A-17). Based upon the 1999 

5 investigation data, this entire AOC was thought to be an impact area; however, new data 

6 from 2000 RI suggests that only a portion of the site was utilized as a target for 60-mm 

7 mortars. The single mortar found in this area (ML-01B) appears to be a lone item, unrelated 

8 to activities in the actual impact area. The terrain in ML-01B is steep. There is no formal 

9 access to the area via either roadway or trail. Current land use in the area is general 

10 recreational activities (hiking, camping, etc.) and the site is not considered to be in the core 

11 development area for Adak. Future land use is currently identified as subsistence, recreation 

12 or wildlife management activities. 

13 This area was part of the ML investigated in 1999; however, this particular portion of that 

14 AOC was not investigated due to steep slopes. During the RI in 2000, this area was 

15 investigated using the prescribed search pattern for a 60-mm mortar impact area with search 

16 transects spaced at 34.5 meters. A single target was identified and intrusively investigated. 

17 The target was a single 60-mm mortar (UXO) suspected to be an isolated, lone item. 

18 However, because the area was considered part of ML-01 at the time of the RI, it was not 

19 subjected to the prescribed search methodology for a single item (X/T or mini-grid) and 

20 cannot be treated as such until additional investigation confirms that no other OE/UXO 

21 items are present in proximity to the lone mortar. Therefore, it is recommended that the 

22 prescribed investigation methodology for a UXO lone item be applied to the area 

23 surrounding the mortar prior to ESHA analysis. The investigation will be conducted as part 

24 of the 2001 field season Remedial Action. If results of the investigation indicate the need 

25 for remediation, then the necessary actions will be conducted immediately to allow for 

26 completion before the end of the field season. 

27 As shown on Figure A-16, this area is a 30- by 30-meter square which has been segregated 

28 from the original AOC. There is evidence to suggest that other portions of the original AOC 

29 had different ordnance-related historical uses and ordnance characteristics that required 

30 different management strategies. This area was segregated for analysis to allow proper 

31 evaluation and management. 

32 Table 7.4-42 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

33 appropriate, the alternative selection criteria worksheets for the FS. In the case of area ML-

34 01B, no ESHA analysis has been conducted due to the need for additional data. 

35 
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Table 7.4-42. Summary of Site Characteristics for ESHA - ML-01B 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) UXO 
Ordnance Hazard Category Critical 
Amount of Energetic Material 1 to 10 lbs. 
Depth of Ordnance 0 to 1 foot 
Access to Area No formal access 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: Insufficient data Disposition: Additional investigation during Remedial 
Action 

2 7.4.42 Mitt Lake Impact Area—AOC ML-01 - Remainder (ESHA Area ML-01C) 

3 This ESHA analysis area is the remaining area within the original AOC after delineation and 

4 removal of the impact area (ML-01A) and the suspected single mortar (ML-01B). The area 

5 has a circular boundary encompassing approximately 10 acres (Figure A-16). Based upon 

6 the 1999 investigation data, this area was thought to be a large impact area; however, new 

7 data from 2000 RI suggests that the impact area was likely limited to a smaller area in the 

8 western portion of the original AOC. This area has been segregated for ESHA analysis to 

9 allow footprint reduction and concentrate FS and remedial efforts in appropriate areas. The 

10 terrain in ML-01C varies from moderate to steep. There is no formal access to the area via 

11 either roadway or trail. Current land use in the area is general recreational activities (hiking, 

12 camping, etc.) and the site is not considered to be in the core development area for Adak. 

13 Future land use is currently identified as wildlife management and recreational activities. 

14 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

15 surveyed as part of the total ML. The 1999 study utilized a random ribbon walk that passed 

16 through the ESHA area numerous times in accessible areas. Numerous pieces of OE scrap 

17 were found; however, no OE/UXO was discovered. During the RI in 2000, this area was 

18 investigated a second time using the prescribed search pattern for a 60-mm mortar impact 

19 area with search transects spaced at 34.5 meters. Thirteen targets were identified and 

20 intrusively investigated. No OE/UXO was detected. A single piece of OE scrap was found. 

21 The remaining targets were classified as metal waste or no finds. 

22 As shown on Figure A-6, this area surrounds the two ESHA analysis areas defined in the 

23 previous sections and represents the remainder of the original AOC. There is evidence to 

24 suggest that other portions of the original AOC had different ordnance-related historical uses 

25 and ordnance characteristics that required different management strategies. This area was 

26 segregated for analysis to allow proper evaluation and management. 
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1 Table 7.4-43 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

2 appropriate, the alternative selection criteria worksheets for the FS. In the case of area ML-

3 01C, the final ESHA score was an A, indicating that the site did not meet the threshold 

4 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

5 scoring sheet for this AOC is presented in Appendix C. 

6 Table 7.4-43. Summary of Site Characteristics for ESHA - ML-01C 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area No formal access 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

7 7.4.43 Mitt Lake Impact Area—AOC ML-02 - Single 20-mm Projectile Site (ESHA 
8 Area ML-02A) 

9 This screening area is a 30- by 30-meter square encompassing approximately 0.2 acre and is 

10 a portion of the original AOC (ML-02) (Figure A-17). At the beginning of the 2000 RI, the 

11 entire AOC was thought to be an impact area. In general, the RI data have supported the 

12 historical use of the area, but identified a series of lone pieces of UXO rather than an impact 

13 area with significant densities of OE or UXO. The lone 20-mm projectile in this particular 

14 area has not yet been confirmed as a lone item and may be indicative of an area with 

15 different ordnance characteristics. The terrain is steep and the vegetation is thick and lush, 

16 predominantly made up of grass species. There is access to the area via an improved 

17 roadway within 400 meters of the site. Current land use in the area is general recreational 

18 activities (hiking, camping, etc.) and the site is considered to be in the core development area 

19 for Adak. Future land use is currently identified as subsistence, recreation, or wildlife 

20 management activities. 

21 This area was not investigated in 1999 due to the steep slopes present. During the RI in 

22 2000, this area was investigated in accessible locations using the prescribed search pattern 

23 for a 20-mm impact area with search transects spaced at 20 meters. A single target was 

24 identified and intrusively investigated in this area. The target was identified as a single 20-

25 mm projectile which is suspected to be a lone item. However, the area was not subjected to 

26 the prescribed search methodology for a single UXO item (X/T or mini-grid) and cannot be 
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1 treated as such until additional investigation confirms that no other OE/UXO items are 

2 present in proximity to the lone 20-mm projectile. Therefore, it is recommended that the 

3 prescribed investigation methodology for a UXO lone item be applied to the area 

4 surrounding the mortar prior to ESHA analysis. The investigation will be conducted as part 

5 of the 2001 field season Remedial Action. If results of the investigation indicate the need 

6 for remediation, then the necessary actions will be conducted immediately to allow for 

7 completion before the end of the field season. 

8 As shown on Figure A-17, this area is a 30- by 30-meter square which has been segregated 

9 from the original AOC. There is evidence to suggest that other portions of the original AOC 

10 may have had different ordnance-related historical uses and ordnance characteristics that 

11 required different management strategies. This area was segregated for analysis to allow 

12 proper evaluation and management. 

13 Table 7.4-44 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

14 appropriate, the alternative selection criteria worksheets for the FS. In the case of area ML-

15 02A, no ESHA analysis has been conducted due to the need for additional data. 

16 Table 7.4-44. Summary of Site Characteristics for ESHA - ML-02A 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) UXO i 
Ordnance Hazard Category Critical 
Amount of Energetic Material 1 to 10 lbs. 
Depth of Ordnance 0 to 1 foot 
Access to Area Improved Road within 400 meters 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: Insufficient data Disposition: Additional investigation during Remedial 
Action 

17 7.4.44 Mitt Lake Impact Area—AOC ML-02 - 20/40-mm Impact Area (ESHA Area 

18 ML-02B) 

19 This area is the remainder of the original AOC (ML-02) after removal of the lone 20-mm 

20 projectile site (ML-02A) discussed previously. It is an irregularly shaped area on the lower 

21 flanks of a ridgeline facing the Mitt Lake Firing Points to the north. The area encompasses 

22 approximately 100 acres (Figure A-17) having steep to inaccessible terrain. The vegetation 

23 is thick and lush in most areas, thinning toward the upper slopes of the ridgeline. There is 

24 access to the area via an improved roadway within 400 meters of the site. Current land use 

25 in the area is general recreational activities (hiking, camping, etc.) and the site is considered 
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1 to be in the core development area for Adak. Future land use is currently identified as 

2 subsistence, recreation, or wildlife management activities. 

3 This area was not investigated in 1999 due to the steep slopes present. During the RI in 

4 2000, this area was investigated in accessible locations using the prescribed search pattern 

5 for a 20-mm impact area with search transects spaced at 20 meters. Eighty-two targets were 

6 identified and intrusively investigated. OE/UXO was found, along with related OE scrap. 

7 Six targets were identified as UXO (20-mm projectiles). Seventeen targets were identified 

8 as OE scrap. The remaining targets were classified as metal waste or no finds or they were 

9 below the 4-foot excavation limit for intrusive investigation. The prescribed bound and 

10 characterize methodology for lone pieces of UXO (X/T or mini-grid) was applied to all but 

11 one of the 20-mm finds to determine whether they were lone items or part of an impact area 

12 with significant densities of OE or UXO. 

13 As shown on Figure A-17, this area surrounds the single ESHA analysis area defined in the 

14 previous section and represents the remainder of the original AOC. There is evidence to 

15 suggest that this portion of the original AOC may have had a different historical land use or 

16 unique ordnance characteristics which require different management strategies. This area 

17 was segregated for analysis to allow proper evaluation and management. 

18 Table 7.4-45 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

19 appropriate, the alternative selection criteria worksheets for the FS. In the case of area ML-

20 02B, the final ESHA score was an A, indicating that the site did not meet the threshold 

21 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

22 scoring sheet for this AOC is presented in Appendix C. 

23 7.4.45 Mitt Lake Impact Area—AOC ML-03 - Mortar Fuze Casing Site (ESHA Area 

24 ML-03) 

25 This ESHA analysis area is a 30- by 30-meter rectangular AOC encompassing 0.2 acre 

26 (Figure A-17). The terrain in ML-03 is steep. There is access to the area via an improved 

27 roadway within 400 meters of the site. Current land use in the area is general recreational 

28 activities (hiking, camping, etc.) and the site is considered to be in the core development area 

29 for Adak. Future land use is currently identified as subsistence, recreation, or wildlife 

30 management activities. 

31 
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Table 7.4-45. Summary of Site Characteristics for ESHA - ML-02B 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None (UXO removed 2000; follow-up complete) 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area Improved road within 400 meters 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

2 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

3 surveyed as part of the total ML. The 1999 study utilized a random ribbon walk that passed 

4 through the ESHA area a single time. The lone mortar fuze casing found was the only target 

5 detected in this area. During the RI in 2000, this area was investigated a second time using 

6 the prescribed bound and characterize pattern for an AOC containing a single piece of UXO 

7 (X/T or mini-grid). No OE/UXO or related scrap was found near the fuze casing site 

8 indicating that the casing was a lone item unrelated to a large scale impact or disposal site. 

9 Eleven targets were identified for intrusive investigation. One target was classified as metal 

10 waste. The remaining targets were classified as no finds. 

11 As shown on Figure A-17, the entire AOC (ML-03) was retained as a single site for ESHA 

12 analysis. There is no evidence to suggest that any portions of the AOC had different 

13 ordnance-related historical use or different ordnance characteristics which will require 

14 different management strategies. 

15 Table 7.4-46 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

16 appropriate, the alternative selection criteria worksheets for the FS. In the case of ESHA 

17 area ML-03, the final ESHA score was an A, indicating that the site did not meet the 

18 threshold specified for FS and no selection criteria worksheets were completed. The 

19 completed ESHA scoring sheet for this area is presented in Appendix C. 

20 7.4.46 Mitt Lake Impact Area—AOC ML-04 - Single 20-mm (ESHA Area ML-04) 

21 This ESHA analysis area is a 30- by 30-meter AOC surrounding a single 20-mm projectile 

22 found in 1999. The area encompasses approximately 0.2 acre (Figure A-17) and contains 

23 moderately steep terrain. There is no improved roadway within 400 meters of the site. 

24 Current land use in the area is general recreational activities (hiking, 

25 
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Table 7.4-46. Summary of Site Characteristics for ESHA - ML-03 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area N/A 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

2 camping, etc.) and the site is considered to be in the core development area for Adak. Future 

3 land use is currently identified as subsistence, recreation or wildlife management activities. 

4 This area was investigated in both 1999 and 2000. During the 1999 SI, the site was surveyed 

5 as part of the M L sector using a random ribbon walk that passed through the AOC three 

6 times. A single target was identified and intrusively investigated. The target was a single 

7 piece of UXO (20-mm projectile) suspected of being a lone item. During the RI in 2000, 

8 this area was investigated a second time using the prescribed search pattern for a lone UXO 

9 items (X/T or mini-grid with 5-meter transect spacing). No additional OE/UXO or related 

10 scrap was found. 

11 As shown on Figure A-16, the AOC was retained as a single area for the purposes of 

12 conducting the ESHA analysis and, if necessary, the FS. There is no evidence to suggest 

13 that any portion of the current area had different ordnance characteristics or historical uses 

14 that would require segregation for analysis. 

15 Table 7.4-47 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

16 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC ML-

17 04, the final ESHA score was an A, indicating that the site did not meet the threshold 

18 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

19 scoring sheet for this AOC is presented in Appendix C. 

20 7.4.47 Mitt Lake Impact Area—AOC ML-05 - Bivouac 20-mm Area (ESHA Area 

21 ML-05) 

22 This ESHA analysis area is a kidney shaped AOC wrapped around the west and south sides 

23 of Mitt Lake. The area encompasses 32 acres (Figure A-18) with flat to moderately steep 

24 terrain. There is access to the area via an improved roadway which loops through the area. 

25 
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1 Table 7.4-47. Summary of Site Characteristics for ESHA - ML-04 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None (UXO removed 1999; follow-up complete) 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area No formal access 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

2 Current land use in the area is general recreational activities (hiking, camping, etc.) and the 

3 site is considered to be in the core development area for Adak. Future land use is currently 

4 identified as subsistence, recreation, or wildlife management activities. 

5 This area was investigated in 1999 as part of the ML. At that time, it was not known that 

6 this AOC was a historical encampment area and not part of the impact area. Subsequent to 

7 the 1999 investigation, a review of historical aerial photographs revealed the presence of the 

8 WWII era encampment. In 1999 a single piece of UXO was located in the area. During the 

9 RI in 2000, this area was the subject of a reconnaissance using the approved methodology in 

10 the RI/FS Work Plan (25-meter transect spacing with detector aided observation of site 

11 conditions) (Foster Wheeler Environmental 2000g). No indications of an impact area or 

12 mass disposal site, which the reconnaissance method was designed to detect, were found 

13 within the overall area. A single piece of OE scrap was located. In addition to the 

14 reconnaissance, a 30- by 30-meter rectangle surrounding the 1999 UXO find was subjected 

15 to the bound and characterize methodology for a lone piece of UXO (100 percent 

16 geophysical survey and intrusive investigation). A single piece of small arms ammunition 

17 and a single piece of OE scrap were found in the investigation grid. 

18 As shown on Figure A-18, the entire AOC has been retained for ESHA analysis. There is no 

19 evidence to suggest that any portion of the current area had different historical uses or 

20 unique ordnance characteristics that would require segregation for analysis. 

21 Table 7.4-48 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

22 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC ML-

23 05, the final ESHA score was an A, indicating that the site did not meet the threshold 

24 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

25 scoring sheet for this AOC is presented in Appendix C. 

26 
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Table 7.4-48. Summary of Site Characteristics for ESHA - ML-05 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area N/A 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

2 7.4.48 NAF Magazine Area—AOC NM-02 - Multiple CAD Site (ESHA Area NM-02) 

3 This ESHA analysis area is a small 30- by 30-meter square encompassing approximately 0.2 

4 acre (Figure A-19). The terrain in the AOC is relatively flat compared to other outback area 

5 on Adak. There is access to the area via an improved roadway which runs beside the site. 

6 Current land use in the area is general recreational activities (hiking, camping, etc.) and the 

7 site is considered to be in the core development area for Adak. Future land use is currently 

8 identified as subsistence, recreation, or wildlife management activities. 

9 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

10 surveyed as part of the total N M sector. The 1999 study utilized a random ribbon walk that 

11 passed through the ESHA area a single time. Three abandoned CADs were found at a single 

12 location in the AOC. During the RI in 2000, this area was investigated a second time using 

13 the prescribed search pattern for a lone AO item (100 percent geophysical survey and 

14 intrusive investigation). Additional AO was found, along with OE scrap. Eight targets were 

15 identified for intrusive investigation. Three of the targets were identified as AO (additional 

16 abandoned CADs). One target was identified as OE scrap. The remaining targets were 

17 classified as metal waste or no finds. 

18 As shown on Figure A-19, the AOC was retained as a single area for the purposes of 

19 conducting the ESHA analysis and, if necessary, the FS. There is no evidence to suggest 

20 that any portion of the current area had different historical uses or unique ordnance 

21 characteristics that would require segregation for analysis. 

22 Table 7.4-49 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

23 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC NM-

24 02, the final ESHA score was an A, indicating that the site did not meet the threshold 

25 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

26 scoring sheet for this AOC is presented in Appendix C. 
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1 Table 7.4-49. Summary of Site Characteristics for ESHA - NM-02 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None (AO removed 1999 and 2000) 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area N/A 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

2 7.4.49 NAF Magazine Area—Single CAD Site (NM-03) 

3 This ESHA analysis area is a 30- by 30-meter square AOC encompassing approximately 0.2 

4 acre (Figure A-19). The terrain in the AOC is relatively flat compared to other outback area 

5 on Adak. The vegetation is thick and lush, made up predominantly of grass species. There 

6 is access to the area via an improved roadway which runs near the site. Current land use in 

7 the area is general recreational activities (hiking, camping, etc.) and the site is considered to 

8 be in the core development area for Adak. Future land use is currently identified as 

9 subsistence, recreation, or wildlife management activities. 

10 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

11 surveyed as part of the total N M sector. The 1999 study utilized a random ribbon walk that 

12 passed through the ESHA area a single time. A single abandoned CAD was found in the 

13 AOC. During the RI in 2000, this area was investigated a second time using the prescribed 

14 search pattern for an AOC containing a lone AO item (100 percent geophysical survey and 

15 intrusive investigation). A single piece of UXO (75-mm AP) was found. No other targets 

16 were identified. 

17 As shown on Figure A-19, the AOC was retained as a single area for the purposes of 

18 conducting the ESHA analysis and, if necessary, the FS. There is no evidence to suggest 

19 that any portion of the current area had different historical uses or unique ordnance 

20 characteristics that would require segregation for analysis. 

21 Table 7.4-50 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

22 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC NM-

23 03, the final ESHA score was an A, indicating that the site did not meet the threshold 

24 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

25 scoring sheet for this AOC is presented in Appendix C. 
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Table 7.4-50. Summary of Site Characteristics for ESHA - NM-03 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None (AO removed 1999 and 2000) 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area N/A 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

2 7.4.50 NAF Magazine Area—AOC NM-04 - Hand Grenade Site (ESHA Area NM-04) 

3 This ESHA analysis area is a 30- by 30-meter square AOC encompassing approximately 0.2 

4 acre (Figure A-19). The terrain in the AOC is relatively flat compared to other outback areas 

5 on Adak. Current land use in the area is general recreational activities (hiking, camping, 

6 etc.) and the site is considered to be in the core development area for Adak. Future land use 

7 is currently identified as subsistence, recreation, or wildlife management activities. 

8 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

9 surveyed as part of the total N M sector. The 1999 study utilized a random ribbon walk that 

10 passed through the ESHA area a single time. A single piece of UXO was found (hand 

11 grenade) in the AOC. During the RI in 2000, this area was investigated a second time using 

12 the prescribed bound and characterize pattern for an AOC containing a lone UXO item (100 

13 percent geophysical survey and intrusive investigation). No additional OE/UXO or OE 

14 scrap was found. Sixty targets were identified for intrusive investigation. Thirty-seven 

15 targets were identified as metal waste. The remaining targets were classified as no finds, no 

16 digs, or other waste. 

17 As shown on Figure A-19, the AOC was retained as a single area for the purposes of 

18 conducting the ESHA analysis and, if necessary, the FS. There is no evidence to suggest 

19 that any portion of the current area had different historical uses or unique ordnance 

20 characteristics that would require segregation for analysis. 

21 Table 7.4-51 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

22 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC NM-

23 04, the final ESHA score was an A, indicating that the site did not meet the threshold 

24 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

25 scoring sheet for this AOC is presented in Appendix C. 
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Table 7.4-51. Summary of Site Characteristics for ESHA - NM-04 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None (UXO removed 1999; follow-up complete) 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area N/A 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife/Management 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

2 7.4.51 WWII Runway Ordnance Handling and Transfer Area—AOC RW-01 -

3 Practice Bomb Site (ESHA Area RW-01) 

4 This ESHA analysis area is a small 30- by 30-meter square AOC encompassing 

5 approximately 0.2 acre (Figure A-21). The terrain in the AOC is relatively flat. There is 

6 access to the area via the improved roadway network in the downtown area of Adak. 

7 Current land use in the area is cornmercial/marine activities and the site is considered to be 

8 in the core development area for Adak. Future land use is currently identified as 

9 commercial/marine. 

10 This area was investigated in both 1997 and 2000. During the 1997 Priority Area I and II 

11 Investigation, the site was surveyed using a grid pattern. A single piece of AO was found 

12 (incendiary bomblet) in the AOC, along with numerous pieces of related scrap. During the 

13 RI in 2000, this AOC was investigated a second time using the prescribed bound and 

14 characterize pattern for an AOC containing a lone AO item (100 percent geophysical survey 

15 and intrusive investigation). No additional OE/UXO or related scrap was found. Four 

16 targets were identified for intrusive investigation. All four targets were identified as metal 

17 waste. 

18 As shown on Figure A-21, the AOC was retained as a single area for the purposes of 

19 conducting the ESHA analysis and, if necessary, the FS. There is no evidence to suggest 

20 that any portion of the current area had different historical uses or unique ordnance 

21 characteristics that would require segregation for analysis. 

22 Table 7.4-52 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

23 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC RW-

24 01, the final ESHA score was an A, indicating that the site did not meet the threshold 

25 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

26 scoring sheet for this AOC is presented in Appendix C. 
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Table 7.4-52. Summary of Site Characteristics for ESHA - RW-01 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None (UXO removed 1999; follow-up complete) 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area N/A 
Current Land Use General Recreation 
Future Land Use Commercial/Marine 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

2 7.4.52 Scabbard Bay Impact Area—AOC SB-01 - 90-mm Impact Area (ESHA Area 

3 SB-01) 

4 This AOC is a large diamond shaped area encompassing approximately 1,240 acres located 

5 east of Scabbard Bay and northwest of Blind Cove (Figure A-20). The terrain in this AOC is 

6 very steep and rugged. There is no formal access to the area due to the lack of improved 

7 roads or trails and the distance from any potential boat landing areas in Scabbard Bay. 

8 Current land use in the AOC includes general recreational activities (hiking, camping, etc.). 

9 Future land use is currently identified as subsistence, recreation, or wildlife management 

10 activities. 

11 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

12 surveyed as part of the total SB. The 1999 study utilized a random ribbon walk that passed 

13 through the ESHA area numerous times. No OE/UXO or OE scrap was found. During the 

14 RI in 2000, this area was investigated a second time using the prescribed search pattern for a 

15 90-mm impact area (50-meter transect spacing). No targets were identified for intrusive 

16 investigation. 

17 As shown on Figure A-20, the AOC was retained as a single area for the purposes of 

18 conducting the ESHA analysis and, if necessary, the FS. There is no evidence to suggest 

19 that any portion of the current area had different historical uses or unique ordnance 

20 characteristics that would require segregation for analysis. 

21 Table 7.4-53 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

22 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC SB-

23 01, the final ESHA score was an A, indicating that the site did not meet the requirements 

24 specified to advance FS and no selection criteria worksheets were completed. The 

25 completed ESHA scoring sheet for this AOC is presented in Appendix C. 
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1 Table 7.4-53. Summary of Site Characteristics for ESHA - SB-01 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area N/A 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

2 7.4.53 Urban Area—AOC UA-01 - Flare Disposal Site (ESHA Area UA-01) 

3 This ESHA analysis area is a 30- by 30-meter square AOC encompassing approximately 0.2 

4 acres (Figure A-21). The terrain in the AOC is relatively flat. There is access to the area via 

5 the improved roadway network in the downtown area of Adak. Current land use in the area 

6 is commercial/marine activities and the site is considered to be in the core development area 

7 for Adak. Future land use is also currently identified as commercial/marine. 

8 This area was investigated in both 1998 and 2000. During the 1998 Priority Area m 

9 Investigation, the site was surveyed using a grid pattern. A single piece of AO was found 

10 (flare) in the AOC. During the RI in 2000, this area was investigated a second time using 

11 the prescribed bound and characterize pattern for an AOC containing a lone AO item (100 

12 percent geophysical survey and intrusive investigation). No OE/UXO was found. Twenty-

13 six targets were identified for intrusive investigation. One target was identified as OE scrap. 

14 All other targets were identified as metal waste. 

15 As shown on Figure A-21, the AOC was retained as a single area for the purposes of 

16 conducting the ESHA analysis and, if necessary, the FS. There is no evidence to suggest 

17 that any portion of the current area had different historical uses or unique ordnance 

18 characteristics that would require segregation for analysis. 

19 Table 7.4-54 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

20 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC UA-

21 01, the final ESHA score was an A, indicating that the site did not meet the threshold 

22 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

23 scoring sheet for this AOC is presented in Appendix C. 

24 
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Table 7.4-54. Summary of Site Characteristics for ESHA - UA-01 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None (AO removed 1998; follow-up complete) 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area N/A 
Current Land Use Commercial 
Future Land Use Commerci al/Marine 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

2 7.4.54 Urban Area—AOC UA-2 - Incendiary Bomblet Site (ESHA Area UA-02) 

3 This ESHA analysis area is a small rectangular AOC encompassing approximately 2 acres 

4 (Figure A-21). The terrain in the AOC is steep with relatively flat. There is access to the 

5 area via the improved roadway network in the downtown area of Adak. Current land use in 

6 the area is commercial/marine activities and the site is considered to be in the core 

7 development area for Adak. Future land use is also currently identified as 

8 commercial/marine. 

9 This area was investigated in both 1998 and 2000. During the 1998 Priority Area III 

10 Investigation, the site was surveyed using a grid pattern. A single piece of AO was found 

11 (incendiary bomblet) in the AOC, along with numerous pieces of related scrap. During the 

12 RI in 2000, this area was investigated a second time using the prescribed bound and 

13 characterize pattern for an AOC containing a lone AO item (100 percent geophysical survey 

14 and intrusive investigation). OE items were found. Three hundred sixty-eight targets were 

15 identified for intrusive investigation. Three targets were identified as AO. The remaining 

16 targets were classified as metal waste, no finds, no digs, other waste, or targets below the 4-

17 foot excavation limit for intrusive investigation. 

18 As shown on Figure A-21, the AOC was retained as a single area for the purposes of 

19 conducting the ESHA analysis and, if necessary, the FS. There is no evidence to suggest 

20 that any portion of the current area had different historical uses or unique ordnance 

21 characteristics that would require segregation for analysis. 

22 Table 7.4-55 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

23 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC 

24 UA-02, the final ESHA score was an A, indicating that the site did not meet the threshold 

25 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

26 scoring sheet for this AOC is presented in Appendix C. 
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1 Table 7.4-55. Summary of Site Characteristics for ESHA - UA-02 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None (AO removed 1998; follow-up complete) 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area N/A 
Current Land Use Commercial 
Future Land Use Commercial/Marine 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

2 7.4.55 Zeto Point Impact Area—AOC ZP-01 - (ESHA Area ZP-01) 

3 This ESHA analysis area is a small oval AOC encompassing approximately 26.5 acres 

4 (Figure A-22). The terrain in the AOC ranges from flat near Lake Shirley on the north end 

5 to moderately steep at the southern end. The vegetation consists of low-growing tundra 

6 species and wetland plants near the lake with taller grass species dominating the vegetative 

7 cover in areas remote from the lake. There is access to the area via an improved roadway 

8 running the length of Zeto Point from north to south. Current land use in the area is general 

9 recreational activities and the area is considered to be in the core development area for Adak. 

10 Future land use is currently identified as subsistence, recreation, or wildlife management 

11 activities. 

12 This area was investigated in both 1999 and 2000. During the 1999 SI, this area was 

13 surveyed as part of the total ZP sector. The 1999 study utilized a random ribbon walk that 

14 passed through the ESHA area numerous times. No OE/UXO was found in the AOC. 

15 During the RI in 2000, this area was investigated a second time using the prescribed search 

16 pattern for a bombing range for 7-pound practice bombs (65-meter transect spacing). No 

17 OE/UXO or related scrap was found. Six targets were identified for intrusive investigation. 

18 Al l targets were identified as metal waste. 

19 As shown on Figure A-22, the AOC was retained as a single area for the purposes of 

20 conducting the ESHA analysis and, if necessary, the FS. There is no evidence to suggest 

21 that any portion of the current area had different historical uses or ordnance characteristics 

22 that would require segregation for analysis. 

23 Table 7.4-56 summarizes the site characteristics relevant to the ESHA scoring sheets and, if 

24 appropriate, the alternative selection criteria worksheets for the FS. In the case of AOC ZP-

25 01, the final ESHA score was an A, indicating that the site did not meet the threshold 
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1 specified for FS and no selection criteria worksheets were completed. The completed ESHA 

2 scoring sheet for this AOC is presented in Appendix C. 

3 Table 7.4-56. Summary of Site Characteristics for ESHA - ZP-01 

Characteristic Site-Specific Parameters 
Ordnance Present (OE/UXO) None 
Ordnance Hazard Category N/A 
Amount of Energetic Material N/A 
Depth of Ordnance N/A 
Access to Area N/A 
Current Land Use General Recreation 
Future Land Use Subsistence, Recreation, or Wildlife Management 
Final ESHA Score: A Disposition: Adak NOFA, Baseline Institutional Controls 

4 
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1 8. FEASIBILITY STUDY 

2 This FS documents the process and justification for the selection of remedial alternatives for 

3 sites managed under O U B 1 to facilitate a land transfer from the Navy to the private sector 

4 for the proposed future land use. These sites have a high likelihood of completion before the 

5 end of 2001. The O U B 2 site will be addressed under a separate FS and will be transferred 

6 after 2001. The three sites were selected for analysis based on the 1999 and 2000 field 

7 investigation findings and ESHA analyses as shown in Section 7. The FS identifies the three 

8 sites, presents the remedial action criteria, the remedial alternatives, and a comparison of the 

9 remedial alternative results. The three sites are: 

10 • C3-01A: Ordnance Disposal Area 

11 • C6-01A: Mortar Impact Area 

12 • ML-01 A: Mortar Impact Area 

13 In addition to the 3 sites forwarded to FS, 16 sites require additional investigation and may 

14 require remedial actions based on the results of the investigations. These sites are: 

15 • BC-01 

16 • C3-01B 

17 • C3-01C 

18 • C3-01D 

19 • C3-04A 

20 • C8-03 

21 • C8-05A 

22 • DM-06A 

23 • FB-01 

24 • FB-03 

25 • FB-04 

26 • LJ-01 

27 • ML-01B 

28 • ML-02A 

29 • Husky Pass Training Area 

30 • Shagak Bay Gun Emplacement 
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1 The intent of this FS is to determine practical, cost-effective actions to reduce the potential 

2 hazard associated with ordnance-related contamination in each site to an acceptable level for 

3 the reasonably expected private future land use. This hazard reduction will be consistent with 

4 CERCLA and NCP previsions, as well as DDESB requirements. If it is determined that a 

5 suitable level of protectiveness cannot be assured if the land in these three sites is transferred 

6 to the public (given the projected activities associated with proposed future use), steps would 

7 be taken to effectively prevent public exposure to the potential hazards in these areas by 

8 controlling access or land use patterns. 

9 The remedial action objectives (RAOs) are part of the remedial action criteria for the project, 

10 which also include preliminary remediation goals (PRGs) and general response actions 

11 (GRAs). The RAOs define the cleanup performance goals to effectively reduce or manage 

12 explosive hazards posed by the OE/UXO to protect the public and the environment. Based on 

13 the proposed future land use (subsistence, recreation, wildlife management, commercial, etc.), 

14 remedial action criteria are largely related to an OU B Project Team site-specific DDESB 

15 clearance depth based on the intent of the DoD 6055.9-STD to minimize potential exposure to 

16 ordnance given projected intrusive activities. 

17 The five objectives of this FS are as follows: 

18 • Identify remedial action goals 

19 • Identify primary remedial technologies 

20 • Assess potential human health and environmental impacts 

21 • Develop preliminary cost estimates 

22 • Compare and contrast remedial alternatives with the nine NCP criteria 

23 This FS, conducted under CERCLA, must conform to requirements contained in the 

24 following: 

25 • NCP 300.340 

26 • Interim Guidance for Conducting RIs and Feasibility Studies under CERCLA (EPA 
27 1988) 

28 • DoD guidelines from Chapter 12, "Real Property Contaminated with Ammunition, 
29 Explosives, or Chemical Agents" of DoD Ammunition and Explosives Safety 
30 Standards, (DoD 6055.9-STD, July 1999) (DoD 1999) 

31 This last reference does not address the need for an FS. However, it does set forth policy that 

32 requires that "all means possible shall be used to protect members of the general public from 

33 exposure to hazards from contaminated real property." It further states that "real property that 
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1 is known to be contaminated with ammunition, explosives, or chemical agents must be 

2 decontaminated using the most appropriate technology to the extent necessary to ensure 

3 protection of the public consistent with the proposed end use of the property" (DoD 1999). 

4 DoD recommends a remediation process that includes ascertaining the following site-specific 

5 factors, in this order: 

6 • Proposed land end-use 

7 • Boundaries of areas to be remediated 

8 • Locations, types, and depths of OE/UXO present 

9 Once these specific factors are determined, DoD policy calls for removal or neutralization of 

10 all OE/UXO. However, if these actions are not feasible, the projected land end-use may 

11 require adjustment. Continued DoD surveillance may also be necessary for areas where UXO 

12 is found above the frost line, yet located below remediation depth. This is due to the potential 

13 for frost heave, which may over time transport OE/UXO upward in the soil to a depth where it 

14 poses a risk to individuals engaging in specific land uses. 

15 8.1 FEASIBILITY STUDY DEVELOPMENT ' 

16 This FS is developed in the following sequence: 

17 • Establish RAOs 

18 • Establish GRAs 

19 • Identify and screen applicable remedial technologies 

20 • Develop remedial alternatives 

21 Based on the findings of the RI, RAOs are first developed to protect human health and the 

22 environment. The RAOs specify the contaminants and media of concern; exposure routes and 

23 receptors; and acceptable contaminant levels. For the sites being addressed in this FS, the 

24 only anticipated affected media is surface and subsurface soil and the only potential exposure 

25 route is direct contact with OE/UXO. The exposure to ordnance-related chemical constituents 

26 will be addressed using SOP 11. The RAOs for such sites will be developed on a site-specific 

27 basis to address risk associated with ordnance-related chemical constituents as they occur. 

28 GRAs are then developed to address site remediation based on the remedial objectives. 

29 Presently, site contamination consists of discrete pieces of ordnance in the soil. The ordnance 

30 consists of OE/UXO, ranging in size from small arms ammunition to large caliber projectiles 
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1 (flares, 20-mm projectiles, 40-mm projectiles, 60-mm mortars, 81-mm mortars, and other 

2 miscellaneous explosive devices). 

3 Development of GRAs is followed by the identification and screening of applicable remedial 

4 technologies. Because of the unique character of OE/UXO as a contaminant, there are only a 

5 relatively small number of potentially applicable remedial technologies that have been 

6 identified at this time. 

7 To address sites with UXO explosive safety hazards, a No-Action Alternative and three 
8 remedial technologies have been identified as potentially applicable alternatives. These are: 

9 • No Action/Baseline Institutional Controls (Adak NOFA) 

10 • Institutional controls 

11 • Clearance (to various depths below ground surface depending on land use) 

12 • Capping 

13 The only remedial technology identified as an applicable alternative is Clearance; therefore, 

14 only clearance alternatives will be evaluated against No Action for the three sites evaluated in 

15 this FS. This determination is the direct outgrowth of discussions within the OU B project 

16 team. Institutional controls were eliminated as an option for OU B 1 sites. The necessity for 

17 frequent and continued operation and maintenance (O&M), along with the destructive force of 

18 Adak's harsh weather combined in eliminating additional institutional controls as a stand-

19 alone alternative for these OU B 1 sites. The applicability of institutional controls as an 

20 alternative for OU B 2 sites will be evaluated in the OU B 2 RI/FS. Capping was not viewed 

21 as a feasible alternative due to the nature of the ordnance found within the sites. At present, 

22 DoD has only approved capping as a remedy for certain highly sensitive ordnance types, 

23 where danger to the site worker is considered extremely high if clearance were to be 

24 performed. This is not the case for the ordnance items that have been found in the three sites 

25 being discussed in this FS. 

26 Under the No-Action Alternative, no remedial activity would be attempted. A No-Action 

27 Alternative is considered the baseline against which other remedial alternatives are judged. 

28 However, as a practical matter, baseline institutional controls (ordnance awareness and 

29 education training programs) would be implemented even for NOFA sites. Given the 

30 limitations of current technologies it is not possible to certify removal of all ordnance items 

31 even from areas that have been cleared of ordnance items. Therefore, the Project Team has 

32 determined that it is prudent for a No-Action Alternative to require an institutional control that 

33 includes a deed notice or other legal mechanism to inform future re-users of the history of 
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1 ordnance activity and clearance efforts on Adak lands. The institutional control will be 

2 determined upon completion of the OU B ROD. This alternative is referred to as Adak 

3 NOFA. As part of the Adak NOFA, UXO awareness training is currently being provided to 

4 all Adak Island residents and visitors. The Adak NOFA is expected to be area-specific 

5 information and other documentation that will provide land users and developers a basis for 

6 decisions about land use. This information will be made a permanent part of the legal record. 

7 Clearance is the removal of ordnance by excavation and its ultimate destruction by OB/OD. 
8 Some OE/UXO may be deemed too dangerous to excavate/move and may have to be 
9 destroyed in place. Clearance is considered the optimum remedial alternative because it 

10 reduces or eliminates the concentration of OE/UXO and, hence, the threat to human health 
11 and the environment it poses. The depth to which OE/UXO clearance is necessary will 
12 depend on the projected future use of the land, actual penetration depths of the ordnance, and 
13 the estimated extent of potential intrusion into the soil associated with likely future activities. 
14 Clearance would eliminate a barrier to the transfer of land from public to private ownership. 
15 It would potentially free contaminated land for unlimited use or limited use, depending on 
16 future land use. Institutional controls (ordnance education and awareness training 
17 requirements) would be applied to Clearance sites for the same reason such controls would be 
18 applied to NOFA sites. Additional institutional controls (deed restrictions or other land use 
19 covenants and controls) may be imposed on sites as part of the Clearance alternative. 

20 Depending on planned future land usage, type of terrain, anticipated amount and distribution 

21 of OE/UXO determined during the RIs, and the type of OE/UXO expected to be found at 

22 certain sites (based on historical research and field investigation), different clearance 

23 technologies may be determined to be most feasible for different sites. 

24 The detailed analysis of the remedial alternatives includes identification of sites to which each 

25 alternative may be applied. Final remedial action will require careful judgment and agreement 

26 by stakeholders on the risk analysis of RI/FS data. 

27 8.2 REMEDIAL ACTION CRITERIA 

28 8.2.1 Background 

29 The broad goal of the OU B clean-up effort on Adak Island is to take steps to effectively 

30 reduce and manage explosive hazards and chemical risks posed by OE/UXO and to protect the 

31 environment and provide public safety for the reasonably expected current and future land use. 

32 These steps may include the implementation of engineering and/or institutional controls, 

33 depending on the conditions present and the projected future activities to be conducted in each 

34 site. Remedial action criteria are established to define: (1) the performance goals for the 
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1 clean-up and (2) various targets for developing and evaluating remedial alternatives. 

2 Remedial action criteria include RAOs, preliminary PRGs, and GRAs. 

3 8.2.1.1 Remedial Action Objectives 

4 RAOs are typically medium-specific or OU-specific goals designed to protect human health 

5 and the environment. RAOs should be as specific as possible to facilitate efforts aimed at 

6 achieving them or demonstrating that they have been achieved, but not so specific that their 

7 specification unnecessarily limits the range of remedial alternatives that may be identified for 

8 consideration. RAOs designed to protect human health and the environment should specify: 

9 (1) the contaminant(s) of concern, (2) exposure routes and receptors, and (3) an acceptable 

10 contaminant level or range of levels for each exposure route (i.e., a PRG). 

11 8.2.1.2 Preliminary Remediation Goals 
12 PRGs are established based on readily available information (e.g., reference doses, risk-

13 specific doses, or frequently used standards such as ARARs). Final acceptable exposure 

14 levels should be determined based on the baseline risk or hazard assessment, the evaluation of 

15 the expected exposures, and the associated risks and hazards for each remedial alternative. 

16 PRGs relative to the protection of both human health and the environment are typically 

17 required based on an analysis of exposure pathways and the contaminants of concern. 

18 8.2.1.3 General Response Actions 

19 GRAs,describe those actions that will satisfy the RAOs. For Adak, GRAs may include 

20 excavation, clearance, disposal, institutional controls, or a combination of these. GRAs, like 

21 RAOs, are medium-specific. Because the constituents of concern for OU B 1 are OE/UXO 

22 and the chemical components or residues associated with them, the soil on Adak is the 

23 principal environmental concern. The GRAs must address both the explosive characteristics 

24 of the ordnance and, when indicated, the chemical toxicity of its components and residues. 

25 For the removal of OE/UXO, GRAs have to consider the unique problems posed by ordnance-

26 related clean up including identifying the OE/UXO items, minimizing worker safety issues 

27 rendering the removed items safe, and utilizing specialized equipment and technology. On 

28 Adak Island, explosive ordnance has been fired, tested, abandoned, or lost for over 56 years. 

29 Most of the OE that was fired has functioned and been rendered inert. However, a small 

30 percentage of fired ordnance will malfunction. Along with the unknown quantity of 

31 OE/UXO, there is a large amount of non-OE/UXO metal scrap present in the soil of Adak. 

32 These additional nonhazardous targets generate interference when geophysical equipment is 

33 used to identify OE/UXO items. This metal scrap takes both time and personnel to evaluate 
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1 and remove. Given the abandoned and lost OE present along with UXO, a large number of 

2 OE/UXO or potential OE/UXO must be located, identified, and removed in order to protect 

3 the environment and human health for future use. 

4 Worker safety issues are extremely critical when handling OE/UXO; remaining UXO can be 

5 very sensitive and cause a range of impacts (i.e., minor injury to loss of limb or life) . A 

6 catastrophic event (i.e., lost limb or life) caused when an OE/UXO item functions or detonates 

7 if mishandled by the remediation worker or handled by the public is difficult to predict. Also, 

8 the physical area of destruction typically encompasses areas extending several yards from the 

9 point of detonation. Therefore, OE/UXO removal must be very methodical and deliberate, 

10 thereby slowing progress and increasing costs over conventional (chemical release) 

11 remediation efforts. 

12 The inherent hazards present when dealing with OE/UXO require the employment of highly 

13 trained personnel equipped with the best practical technology and the best knowledge of 

14 special safety procedures. These procedures, which often extend task schedules, include 

15 specific personnel distance separation, direct observational QC checks, and time-intensive 

16 OE/UXO identification and handling procedures. Specialized equipment may include 

17 modified excavators, protective gear for personnel, detectors sensitive enough to satisfy 

18 detection of DQOs, and personal protection equipment (PPE). 

19 8.2.2 Remedial Action Objectives to Control Explosive Hazards 

20 The RAOs and PRGs have been considered within the overall framework of the Adak Island 

21 OU B ESHA Methodology Version 11 (Foster Wheeler Environmental 2000g). This ESHA 

22 considers a broad range of factors that influence potential explosive hazards and chemical 

23 risks relative to possible exposures at a given site on Adak. These include: 

24 • The indicated presence or absence of OE and the strength of the sampling results 

25 supporting that statement 

26 • Type, size, and detonation sensitivity of the ordnance items found 

27 • The relationship between the depth at which OE was found (or may migrate to) and the 
28 depth at which people may intrude into the soil during the performance of current or 

29 projected future activities 

30 • Frequency of public access to OE as measured by the ease with which the public can 

31 gain access and the nature of the land use (current and/or future), or the ease with 

32 which the OE may be transported out of the area to result in exposures somewhere else 
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1 The RAOs pertaining to the explosive safety aspect of the ordnance are directly related to the 

2 relationship among, and the collective evaluation of, these risk factors. The ESHA 

3 Methodology can be applied to qualitatively evaluate the baseline (i.e., Adak NOFA) level of 

4 explosive hazard projected for the public given a specified future use and set of associated 

5 activities. The ESHA can also be used to qualitatively project the change in explosive hazard 

6 level and the residual explosive hazard associated with the implementation of a particular 

7 remedial alternative. 

8 The baseline hazard assessment of Alternative 1 (Adak NOFA/Baseline Institutional Controls) 

9 was conducted for 44 areas using ESHA Version 11 and the available field characterization 

10 data for that area. The ESHA scoring sheets for these baseline assessments are presented in 

11 Appendix C. Three of the areas assessed were found to have a qualitative score of C or D, 

12 relative to the range of possible scores from A (lowest hazard) to E (highest hazard). As the 

13 OU B Project Team is currently using a maximum score of B (relative to the Version 11 of the 

14 ESHA) as the cutoff for no further evaluation, three areas (C3-01 A, C6-01A, and ML-01A) 

15 require further evaluation in this FS. 

16 The RAOs pertaining to the explosive nature of the ordnance can be established in a 

17 consistent manner to eliminate or reduce the potential for exposure to explosive ordnance in 

18 an area. This is done using appropriate response actions to achieve an ESHA score no higher 

19 than a B, in consideration of the projected future use of the area and the Adak-specific 

20 activities associated with that land use. Meeting this objective would facilitate removal of 

21 existing access restrictions and transfer of the real estate. 

22 8.2.3 Remedial Action Objectives to Control Chemical Risks 

23 The current ESHA (Version 11) focuses primarily on the explosive hazards of the OE/UXO 

24 potentially present in an area being assessed. For the purpose of evaluating remedial actions, 

25 an observational approach has been developed (see Section 6.2.4.5). RBSCs, adopted from 

26 USEPA Region 9 human health PRGS, will form the basis for assessing environmental risks 

27 associated with the chemical residues associated with these ordnance item COCs: 

28 • TNT (trinitrotoluene) - 18 ppm 

29 • RDX (hexahydro-l,3,5-trinitro-l,3,5-triazine)-4 ppm 

30 • DNT (dinitrotoluene) - 72 ppm 

31 • Tetryl (trinitrophenyl-n-methylnitrarnine) - 610 ppm 

32 • Nitroglycerin - 35 ppm 
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1 • Nitroguanidine - 6,100 ppm 

2 Regulatory and risk-based screening chemical criteria are generally available which define 

3 concentrations of these chemical constituents in soil, surface water, and sediments which 

4 preclude or limit the occurrence of adverse human health or environmental effects given 

5 specified uses and defined conditions of exposure. These criteria were compiled previously 

6 for Adak in the Final Draft Preliminary Source Evaluation 2 (PSE-2) Guidance Document for 

7 OU A (URS October 1995). 

8 The RAOs pertaining to the chemical constituents of the ordnance are directly related to the 

9 PRGs: 

10 • Prevent ingestion of, inhalation of, or direct contact with soil having levels of 
11 carcinogenic contaminants associated with an excess cancer risk that exceeds the target 
12 risk goal (e.g., lxlO*6) 

13 • Prevent ingestion of, inhalation of, or direct contact with soil having levels of 
14 noncarcinogenic contaminants associated with a hazard index that exceeds the target 
15 hazard index (e.g., 1.0) 

16 • Prevent the migration of chemical constituents into soil that would result in 
17 groundwater concentrations in excess of levels specified to protect environmental 
18 receptors 

19 • Prevent the migration of chemical constituents that would result in surface water 
20 concentrations in excess of ambient water quality levels specified to protect 
21 environmental receptors 

22 • Prevent the migration of chemical constituents that would result in surface water 
23 concentrations in excess of ambient water quality levels specified to protect drinking 
24 water supplies, where appropriate 

25 • Prevent the migration of chemical constituents that would result in sediment levels in 
26 excess of levels specified to protect environmental receptors 

27 8.2.4 Regulatory Requirements 

28 The principal regulatory driver for the OU B 1 RI/FS is CERCLA. Under CERCLA and 

29 Executive Order 12580, the Navy is the lead agency responsible for remedial actions on Adak 

30 Island. Under the FFA for Adak, EPA and ADEC provide regulatory oversight and input 

31 related to the CERCLA investigation and potential remedial actions for OU B 1. USFWS, 

32 A/PIA, and TAC have also been designated as stakeholder representatives on the OU B 

33 Project Team to develop the OU B RI/FS Work Plan under an agreement reached by the 

34 parties to the FFA. Additionally, the Navy must meet the provisions of DDESB guidance 

35 governing the remediation of explosive ordnance contamination prior to land transfer. 
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1 Pursuant to CERCLA and the NCP, existing cleanup authorities and programs will be used in 

2 the risk and hazard reduction actions. The risk or hazard reduction actions will comply with 

3 all ARARs to the extent practicable. Applicable requirements are defined by the NCP (40 

4 CFR 300.5) as those cleanup standards; standards of control; and other substantive 

5 requirements, criteria, or limitations promulgated under federal or state environmental and 

6 facility siting laws that specifically address a hazardous substance, pollutant, contaminant, 

7 remedial action, location, or other circumstance at a CERCLA site. ARARs are defined (40 

8 CFR 300.5) as those cleanup standards; standards of control; and other substantive 

9 requirements, criteria or limitations promulgated under federal or state environmental and 

10 facility siting laws that, while not applicable to a hazardous substance, pollutant, contaminant, 

11 remedial action, location, or other circumstance found at a CERCLA site, address problems or 

12 situations sufficiently similar to those encountered at CERCLA sites and their use is well 

13 suited to a particular site. 

14 A requirement that is relevant and appropriate must be complied with to the same degree as if 

15 it were applicable. In addition to ARARs, the lead agency may, as appropriate, identify other 

16 advisories, criteria, or guidance TBCs. It is important to note that only those state standards 

17 that are identified by the state in a timely manner and that are more stringent than federal 

18 requirements may be considered ARARs (40 CFR 300.400[g][4]). 

19 ARARs may be categorized as contaminant-, location-, or action-specific: 

20 • Contaminant-specific ARARs set health or risk-based concentration limits or ranges in 

21 various environmental media for specific hazardous substances, pollutants, or 

22 contaminants. 

23 • Location-specific ARARs set restrictions on activities within specific locations, such as 

24 wetlands and floodplains, and depend on the characteristics of a site and its immediate 

25 environment. 

26 • Action-specific ARARs set controls or restrictions on particular kinds of remedial 

27 activities that may be selected to accomplish a remedy. These ARARs may specify 

28 performance levels, actions, or technologies to be used to manage hazardous 

29 substances, pollutants, or contaminants. 

30 Activities conducted entirely in a site, need only comply with the substantive aspects of 

31 ARARs and not the administrative aspects such as permitting (specifically exempted under 

32 CERCLA Section 121 [e]) or administrative reviews. Administrative procedures are not 

33 considered ARARs and, therefore, need not be pursued during the planning or implementation 

34 of risk reduction actions. 
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1 Although no activities are planned to occur outside of the boundary of the military reservation, 

2 any off-site activities must comply with all necessary federal, state, and local requirements. 

3 Occupational Safety and Health Administration (OSHA) requirements are also not considered 

4 ARARs pursuant to EPA's adopted final rule on the NCP. The NCP identified specific 

5 OSHA requirements that must be complied with during all CERCLA response actions (i.e., 29 

6 CFR 1910 and 1926). 

7 Potential ARARs/TBCs that may affect the selection of remedial action alternatives are 

8 presented in Table 8-1. 

9 8.2.4.1 Contaminant-Specific ARARs/TBCs 

10 Federal and Alaska laws and regulations are the potential contaminant-specific ARARs for 

11 any potential remedial action on Adak Island. Potential contaminant-specific ARARs include 

12 federal and state air and water regulations, coastal zone management regulations, endangered 

13 species regulations, and Alaska pollution control regulations. 

14 Potential effects caused by OE response actions include releases of contaminants into the air, 

15 water or soil. If any activities with the potential to release or discharge contaminants into the 

16 environment are planned, the appropriate ARARs will be addressed and the remedial 

17 measures be put in place. Prior to the start of any remediation activities a plan will be 

18 produced addressing the specific ARARs and detailing measures that would control 

19 contaminant release. The plan will include specific SOPs for the handling of contaminants 

20 and the prevention of such a release. 

21 8.2.4.2 Location-Specific ARARs/TBCs 
22 Federal and Alaska laws and regulations are the potential location-specific ARARs for any 

23 potential remedial action on Adak Island. Potential location-specific ARARs include federal 

24 and Alaska water quality regulations including wetlands, federal and state coastal 

25 management regulations, regulations for the protection of fish and wildlife and their habitat, 

26 and protection of historic and archaeological resources. 

27 Adak Island includes a multitude of streams (many of which support summer salmon runs) 

28 and other water bodies. There are several endangered or threatened species found in and 

29 around NAF Adak, including several protected species. However, no threatened or 

30 endangered plant or animal species have been identified in any of the areas evaluated in this 

31 FS for OU B 1. NAF Adak also has historical and archaeological resources and as a result, a 

32 variety of location-specific ARARs are triggered (summarized in Table 8-1). 
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Table 8-1. List of Potential ARARs and Requirements TBCs Page 1 of 7 

ARAR7TBC TYPE CITATION DESCRIPTION COMMENTS 

I 

LOCATION-S 

FEDERAL 
Clean Water Act (CWA) 

mm. • • •H i 
40 CFR 320.1 etseq. 
401,404 et seq. 

Federal Coastal Zone Management Act 16 USC 1451 et seq. 

15 CFR 923 

Endangered Species Act (ESA) 

Safe Drinking Water Act 

Fish and Wildlife Coordination Act 
(FWCA) 

Protection of Wetlands 

Federal Magnuson-Stevens Fishery 
Conservation and Management Act (1996) 

The Migratory Bird Treaty Act 

16 USC 1531; 

50 CFR 200-402 

40 CFR 141.1 etseq. 

16 USC 661 (FWCA) 

Executive Order 11990 

16 USC Section 1851 et 
seq. 

16 USC 701-712 

Establishes criteria for evaluating 
effects to waters of the U.S. (including 
wetlands) and sets factors for 
considering mitigation measures. 

Requires federal agencies conducting 
activities affecting the coastal zone 
must be consistent with the approved 
state coastal zone management 
program. 

Establishes requirements for the 
protection of federally listed threatened 
and endangered species and their 
habitat. 

Establishes requirements for the 
protection of public water supply 
systems. 

Prohibits water pollution from any 
substance that might affect fish, plant 
life, or bird life. 

Requires consideration of effects to 
wetlands in order to minimize their 
destruction, loss, or degradation and to 
preserve/enhance wetland values. 

Requires project activities to minimize 
adverse effects on fish habitat. 

Requires project activities to minimize 
adverse effects on migratory birds. 

Potential ARAR for material stockpiling, 
placement of equipment, OE detonation, and 
any site excavation work within rivers, streams, 
tidal areas, and wetlands 

Potential ARAR for material stockpiling, 
placement of equipment, OE detonation, and 
any site excavation work within the coastal 
management zone. 

Potential ARAR for activities that may affect 
threatened or endangered species and their 
habitat. 

Potential ARAR for surface water sources that 
are used as a drinking water supply. 

Potential ARAR for activities that may affect 
essential fish and wildlife and their habitat. 

Potential TBC for material stockpiling, 
placement of equipment, OE detonation, and 
any site excavation work within tidal areas and 
wetlands. 

Potential ARAR for activities that may affect 
fish habitat including water quality. Activities 
will be managed to minimize adverse effects to 
fish, habitat, and water quality. 

Potential ARAR for activities that may affect 
migratory birds or their habitat. 
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Table 8-1. List of Potential ARARs and Requirements TBCs (Continued) Page 2 of 7 

ARAR/TBC TYPE CITATION DESCRIPTION COMMENTS 

The Bald and Golden Eagle Protection Act 16 USC 668-668(d) Requires project activities to protect 
and preserve eagle habitat found at 
Adak. 

Potential ARAR for activities that may affect 
bald and golden eagles or their habitat. 

Marine Mammals Protection Act 16 USC 1361, 
50 CFR 12 

Requires project activities to protect 
marine mammals. 

Potential ARAR for activities in marine waters, 
coastal zones, and aquatic areas that may affect 
marine mammals or their habitat. 

Archaeological Resources Protection Act 16 USC 470aa Provides for the protection of 
archaeological resources located on 
public lands. 

Potential ARAR for the management of any 
archaeological resources encountered on site. 

National Historic Preservation Act USC 470 et seq. Requires consideration of affects to 
historic and cultural resources. 

Potential ARAR for site activities which could 
affect historic and cultural resources. 

Federal Water Quality Act Federal Water Quality 
Act (Section 304) 

Requires attaining water quality criteria 
where they are relevant based on 
designated water use. Levels are 
provided for the protection of human 
health and aquatic life. 

Potential ARAR for chemical releases from 
UXO items. 

Coastal Zone Management Act (16 USC 1451-1464; 15 
CFR 921-933) 

Federal projects that are anticipated to 
affect a coastal zone of a state with an 
approved State coastal zone 
management program (all coastal states 
except Georgia, Texas, Ohio, Indiana, 
Illinois, and Minnesota) must be 
consistent with the state's plan 

Endangered Species Act (16 USC 1531-1544; 50 
CFR 17,401-424, 450-
453 

Requires federal agencies to ensure that 
their actions are not likely to jeopardize 
the continued existence of endangered 
or threatened species or result in the 
destruction or adverse modification of 
critical habitat. 

All NTCRAs must be performed in accordance 
with these requirements through completion of 
a species presence determination, performance 
of a biological assessment, completion of a 
biological opinion, and if required due to 
expected impacts, completion of an application 
of exemption. 
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Table 8-1. List of Potential ARARs and Requirements TBCs (Continued) Page 3 of 7 

ARAR/TBC TYPE CITATION DESCRIPTION COMMENTS 

oo 

ALASKA 

Alaska Water Quality Standards 18 AAC 70 

Alaska Oil and Hazardous Substances 
Pollution Control Regulations 

Alaska Coastal Management Program 
administered by Alaska Department of Fish 
and Game 

Alaska Wetlands Management Program 

CONTAMINANT SPECIFK 

FEDERAL 

Clean Air Act (CAA) 

18 ACC 75 

6 AAC 50 

(42 USC 1857-18571; 
40 CFR 50-100) 
40 CFR 131 

Specifies standards for fresh and 
marine water including inorganics, 
hydrocarbons, and other toxic 
substances. (Based on Federal 
maximum contaminant levels and 
Alaska drinking water standards.) 

A release of a hazardous substance 
must be cleaned up to the most 
stringent cleanup level listed. 

Specifies the policies, standards, and 
limitations applicable to effects to 
coastal resources. 

Specifies requirements for disturbances 
to freshwater wetlands and their 
buffers. 

CAA regulates releases of specific 
substances into the air. Pursuant to the 
CAA, USEPA has promulgated 
National Ambient Air Quality 
Standards (40 CFR 50), National 
Emission Standards for Hazardous Air 
Pollutants (40 CFR 61), and New 
Source Performance Standards (40 
CFR 60, 63). 

Potential ARAR for UXO chemical releases. 

Potential ARAR for UXO chemical releases. 

Potential TBC for activities that could impact 
coastal resources including material 
stockpiling, vegetation clearing, OE detonation 
and excavation/soil disturbances impacting on-
site coastal resources. 

Potential TBC for material stockpiling, 
vegetation clearing, OE detonation and 
excavation/soil disturbances within the on-site 
freshwater wetlands and buffer areas. 

These standards must be consulted to identify 
those applicable to expected air releases 
resulting from OE response actions which 
utilize commercially available equipment to 
demilitarize explosives. 
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Table 8-1. List of Potential ARARs and Requirements TBCs (Continued) Page 4 of 7 
ARAR/TBC TYPE CITATION DESCRIPTION COMMENTS 

Clean Water Act (33 USC 1251-1387; 40 
CFR 100-149) 
401 et seq. 

Fish and Wildlife Coordination Act (16 USC 661-666) 

ALASKA 

The objective of CWA is to restore and 
maintain the chemical, physical, and 
biological integrity of the nation's 
waters. 

A project which will result in the 
structural modification of a natural 
stream or body of water must conform 
to the requirements of the Fish and 
Wildlife Coordination Act. 

The CWA regulations that are most likely to 
apply to OE response actions include: surface 
water quality standards, permitting for direct 
discharges into surface waters, standards for 
indirect discharges into surface waters, 
standards for indirect discharges to Publicly 
Owned Treatment Works, control of discharges 
of dredge and fill materials into surface waters, 
and storm water management requirements. 

The statute requires consultation with the 
USFWS to develop any appropriate protective 
measures before implementation of the project. 

Alaska Water Quality Standards (18 AAC 70) 

Alaska Oil and Hazardous Substances 
Pollution Control Regulations 

(18 AAC 75.330) 

Substances may not exceed specified 
standards for both fresh and marine 
waters for parameters such as 
inorganics, hydrocarbons, and toxic 
substances. (Based on Federal 
maximum contaminant levels and 
Alaska drinking water standards.) 

A discharge or release of a hazardous 
substance must be cleaned up to the 
most stringent clean up level listed. 

Potential ARAR 

Potential ARAR 
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Table 8-1. List of Potential ARARs and Requirements TBCs (Continued) Page 5 of 7 
ARAR/TBC TYPE CITATION DESCRIPTION COMMENTS 

CO 
I 

ACTION-SPECIFIC 

FEDERAL 

CERCLA 

Clean Air Act 

DoD Ammunition and Explosives Safety 
Standards 

Hazardous Waste Generation 

Open Burning of Waste Explosives 

Transportation of Hazardous Waste 

Storage of Hazardous Waste 

CERCLA Section 121 

40 CFR 51.40 et seq. 

DoD 6055.9 STD 

40 CFR 261 

40 CFR 262 

40 CFR 265.382 

40 CFR 263 

40 CFR 265.250 

Remedial action conducted on a 
CERCLA site must satisfy the 
substantive requirements of an ARAR. 

National Ambient Air Quality Standard 
for Particulate Matter. 

DoD standard issued under the DDESB 
which establishes policies and 
procedures necessary to provide 
protection to personnel as a result of 
DoD ammunition, explosives, or 
chemical agents and contamination of 
real property currently or formerly 
owned, leased, or used by DoD. 

Requirements for the identification of 
hazardous waste. 

Requirements for generators of 
hazardous waste. 

Requirement for treatment of 
explosives through burning. 

Requirements applicable to transporters 
of hazardous waste. 

Specifies requirements for the design 
and operation of hazardous waste 
stockpile/storage areas. 

Potential ARAR when following CERCLA 
procedural and administrative requirements. 

Potential ARAR for detonation activities that 
may generate particulate matter emissions. 

Potential TBC for identifying default clearance 
depths. 

Potential ARAR for the identification of 
potentially contaminated materials, including 
OE as a potentially reactive (D003) or toxic 
(D008) hazardous waste. 

Potential ARAR for the generation, storage, 
and packaging of contaminated material, 
including OE as a potentially reactive (D003) 
or toxic (D008) hazardous waste. 

Potential ARAR for the treatment of explosives 
through burning. 

Potential ARAR for the on-site transportation 
of OE as hazardous waste. 

Potential ARAR for the on-site stockpiling of 
contaminated materials. 
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Table 8-1. List of Potential ARARs and Requirements TBCs (Continued) Page 6 of 7 

ARAR/TBC TYPE CITATION DESCRIPTION COMMENTS 

Treatment of Hazardous Waste 

RCRA Management of Military Munitions 

U.S. Department of Transportation (DOT) 
Hazardous Materials Transportation 
Regulations 

40 CFR 265.370 

Military Munitions Rule 
(40 CFR 260 through 
265 and 270) 

49 CFR 172.101 

Hazardous Materials 
Table 

Specifies requirements for the thermal 
treatment of hazardous waste, including 
waste explosives. 

Amendments to hazardous waste 
identification and management rules for 
military munitions, and definition of 
explosive emergencies. 

Provides information on regulated 
hazardous materials including hazard 
classes, packing, and labeling 
standards. 

Potential ARAR for the detonation of OE/UXO 
as hazardous waste. 

Potential ARAR for removal and management 
of unexploded ordnance pursuant to RCRA. 

Potential ARAR for the classification of 
hazardous materials and hazardous wastes 
generated on site for transportation purposes. 

CWA 

Environmental and Natural Resources 
Program Manual (Navy) 

49 CFR 172.700-704 

49 CFR 173 

49 USC 1803, 1804, 
1808 

49 CFR 107, 171, 172 

40 CFR 401, et seq. 

OPNAVINST 5090. IB 

Requirements for DOT training. 

Packaging requirements for DOT 
regulated hazardous materials and 
hazardous wastes. 

Establishes guidelines for the transport 
of hazardous materials and substances 
by land, sea, or air. 

Administered by EPA through DOT. 

Establishes criteria and requirements 
for protection of stormwater 
discharges. 

Navy guidance manual on 
environmental and natural resources 
operations. 

Potential ARAR for on-site workers engaged in 
a DOT function. 

Potential ARAR for on-site packaging of DOT 
hazardous materials. 

Potential ARAR for transport of hazardous 
materials and substances by land, sea, or air, if 
off-site transport should become necessary. 

Potential ARAR for discharge of materials into 
stormwater associated with disrupting ground 
surface during excavation activities. 

Potential TBC for operations that may impact 
environmental and natural resources. 
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Table 8-1. List of Potential ARARs and Requirements TBCs (Continued) Page 7 of 7 
ARAR/TBC TYPE CITATION DESCRIPTION COMMENTS 

ALASKA 
Hazardous Waste Generation 18 AAC 62.010 

18 AAC 62.200 

co 
Storage and Treatment of Hazardous Waste 18 AAC 62.400 

Transportation of Hazardous Waste 

Hazardous Waste Land Disposal 
Regulations 

Air Quality Protection 

Solid Waste Transportation 

Water Quality 

18 AAC 62.300 

18 AAC 62.600 

18 AAC 50.110 

18 AAC 50.030 

18 AAC 60 

18 AAC 70 

Requirements for the identification of 
hazardous waste. 

Requirements for generators of 
hazardous waste. 

Specifies requirements for the design 
and operation of hazardous waste 
stockpile/storage areas and for the 
thermal treatment of hazardous waste. 

Requirements applicable to transporters 
of hazardous waste. 

Requirements for the land disposal and 
storage of hazardous waste, and 
treatment standards for hazardous 
waste. 

Requirements for the prevention of any 
air emissions that may be injurious to 
human health or welfare, animal or 
plant life, or property, or which would 
unreasonably interfere with the 
enjoyment of life or property. 

Requires the registration of solid waste 
transporters and their vehicles. 

Requires protection of groundwater and 
surface water from discharges of water 
containing contaminants. 

Potential ARAR for the identification of 
potentially contaminated materials, including 
OE as a potentially reactive (D003) or toxic 
(D008) hazardous waste. 

Potential ARAR for the generation, storage, 
and packaging of potentially contaminated 
materials, including OE as a potentially 
reactive (D003) or toxic (D008) hazardous 
waste. 

Potential ARAR for the stockpiling of 
contaminated materials and detonation of 
OE/UXO. 

Potential ARAR for the on-site transportation 
of OE as hazardous waste. 

Potential ARAR for the disposal of any 
UXO/OE that is designated as a hazardous 
waste. 

Potential ARAR for the detonation activities 
that may generate particulate matter emissions. 

Potential ARAR for the project activities that 
may generate particulate matter emissions, 
including dust. 

Potential ARAR for the on-site transportation 
of hazardous and nonhazardous wastes. 

Potential ARAR for the UXO/OE excavation 
and disposal activities. 
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1 OE/UXO may be located within streams, riparian zones, lakes, and wetlands. Water quality 

2 and wetland requirements contained in the Clean Water Act (CWA) are considered to be 

3 ARARs for potential effects to these water resources. 

4 To achieve substantive requirements, removal action recommendations that have a direct 

5 bearing on water quality, wetlands, the coastal zone, protected species and habitat, and 

6 archaeological/historical resources will be avoided whenever possible. All activities with the 

7 potential to affect waters of the continental United States and the waters of Alaska will 

8 conform to CWA requirements. Disturbances to wetlands will be avoided or conducted in 

9 ways to minimize adverse effects. Best management practices will be implemented during 

10 remedial activities to reduce erosion and runoff effects on water resources. 

11 Intrusive disturbances will be timed to avoid negative effects on protected, threatened, and 

12 endangered species. Remedial activities will be conducted in ways that minimize disruption 

13 to aquatic species, including salmonids. No activity will be conducted that jeopardizes the 

14 habitat or continued existence of a threatened or endangered species or habitat, or a species 

15 proposed for listing under the ESA. Potential effects caused by OE disposal activities will be 

16 assessed prior to initiating activities within undeveloped areas of Adak. In particular, efforts 

17 will be made to avoid disturbing or harming migratory waterfowl; eagles and their nests; and 

18 marine mammals, including sea otters. Al l activities will be consistent with coastal zone 

19 management plans applicable to Adak. Activities are not anticipated to have an effect upon 

20 coastal zones. 

21 No project activities will be conducted that will impair reserved tribal rights, including but 

22 not limited to reserved water rights and treaty fishing and hunting rights. A/PIA, as part of 

23 the OU B Project Team, will be contacted prior to initiating remedial action. Remedial 

24 activities may require temporary restriction of access to some areas. Remedial project 

25 activities will be conducted to ensure there is no affect upon historical properties listed or 

26 eligible for listing under the National Register. 

27 8.2.4.3 Action-Specific ARARs/TBCs 

28 Federal and Alaska State laws and regulations are the potential action-specific ARARs for 

29 any remedial action on Adak. Potential action-specific ARARs include federal and Alaska air 

30 quality regulations; hazardous waste generation, storage, disposal, and transportation 

31 regulations, including specific regulations for OE/UXO wastes; solid waste regulations; and 

32 water quality regulations. 
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1 Action-specific ARARs/TBCs focus primarily on the management of OE/UXO as a 

2 potentially reactive (D003) and/or toxic (D008) hazardous waste, and/or excavated debris 

3 which may be contaminated with hazardous waste. However, based on the plans by the Navy 

4 to transfer land from military use to private sector use, the action-specific TBC by DDESB is 

5 most applicable. This TBC is applicable as it relates to real property contaminated with 

6 ammunition, explosives, or chemical agents. The DDESB policy includes the following 

7 default clearance depths for various projected land uses to be applied if site-specific clearance 

8 requirements are not determined. 

Clearance Option Compatible Land Use 
1. No UXO clearance; perimeter fencing or Restricted area, ordnance disposal or testing, 

other institutional controls restricted wildlife refuge 
2. Surface clearance Limited access to foot traffic, wildlife refuge 
3. Clearance to 1 foot Limited access for recreational hunting, 

hiking, camping, fishing, and vehicle use 
4. Clearance to 10 feet Limited construction of building, and 

residential and industrial activities 

9 

10 For example, the default clearance depth associated with wildlife management is 1 foot bgs. 

11 The OU B Project Team has considered the issue of the potential depth of clearance that 

12 would be required to prevent contact and exposure to ordnance that may be present in an area 

13 throughout the development of the Adak-specific ESHA. The OU B Project Team has 

14 identified a set of activities associated with future land uses anticipated for Adak and has 

15 identified the soil intrusion depths associated with these activities people would likely 

16 perform under the land use scenarios. Figure A-23 in Appendix A presents the projected 

17 future land use currently under review by the OU B Project Team. 

18 The areas being evaluated under this FS are all associated with recreational or wildlife 

19 management future land use. The ESHA identifies a range of activities associated with these 

20 land uses including activities projected to impact only the ground surface and activities 

21 projected to involve intrusion into the ground to a depth of 1 foot (i.e., plant picking) or 2 feet 

22 (i.e., off-road driving, camping, and freshwater fishing). To apply the ESHA to a particular 

23 area, the Current Land Use Map. (see Figure A-24 in Appendix A) being developed as part of 

24 the ESHA would need to be consulted to determine which activities are most likely to occur 

25 in that area. Having identified this subset of activities, the maximum intrusion depth 

26 associated with the applicable activities would be identified. This depth becomes a key 

27 parameter relative to assessing potential exposures in the ESHA and becomes a site-specific 
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1 estimate of the clearance depth required to provide protection against explosive hazards given 

2 the future land use scenario in the context of the DDESB TBC. 

3 For the areas being addressed by this FS, the current draft Current Land Use Map from the 

4 ESHA indicates improved and unimproved roads near C3-01A and ML-02A. Lacking a more 

5 definitive delineation of locations where activities such as camping, off-road driving, and 

6 more intensive exploratory hiking may or may not occur, a conservative assumption was 

7 made for this FS that intrusion to a depth of 2 feet bgs might be anticipated in these areas. 

8 This assumption may be revisited if the future land use scenario associated with these areas 

9 and the projected future activities are better clarified and delineated. Pending this 

10 clarification (on an area-specific basis), an intrusion depth of 2 feet bgs was assumed for the 

11 ESHA evaluation and a 2-foot area-specific clearance depth was assumed as the quantitative 

12 requirement of the DDESB TBC. This assumption becomes particularly important when 

13 evaluating each alternative against the nine NCP criteria. 

14 Hazardous wastes can be managed in accordance with the substantive requirements of the 

15 Federal RCRA and the Alaska Hazardous Waste Management Regulations. The OB/OD 

16 thermal treatment process will be used to treat UXO and ordnance-related waste. OB/OD 

17 activities will take place either at the location where the waste is found or at the Former NAF 

18 Adak Explosive Ordnance Disposal Range. On-site detonation will be performed in 

19 compliance with the requirements of Naval Sea Systems Command (NAVSEA) OP5 and 

20 applicable Navy Explosive Ordnance Disposal Publications. The following weather 

21 conditions will be met prior to initiating OB/OD operations: maximum wind speed of 15 

22 miles per hour; minimum ceiling of 500 feet; and no sand, snow, or dust storms expected 

23 within 3 miles of operation. As required by 18 AAC 50.030, OB will not be used to treat 

24 items that could potentially cause black smoke. A general air quality requirement in 18 AAC 

25 50.065 prohibits emissions that are injurious to human health or welfare, animal or plant life, 

26 property, or that unreasonably interfere with the enjoyment of life or property. 

27 All OB/OD operations will be carried out a minimum of 75 meters from surface waters to the 

28 extent that this practice is consistent with the safe handling and movement of OE/UXO items. 

29 No OE/UXO treatment operations will be carried out in wetland areas to the extent that this 

30 practice is consistent with the safe handling and movement of OE/UXO items. 

31 8.3 SITE DESCRIPTION - FS SITES 

32 The following individual descriptions of the three FS sites include a physical description, a 

33 summary of previous investigations, a table summarizing selected site characteristics, such as 
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1 the number and type of ordnance-related items found, and the depths at which the items were 

2 identified. 

3 8.3.1 C3-01A: Ordnance Disposal Site 

4 This site is a 10.39-acre area located on the southeast side of Heart Lake (Figure 8-1). The 

5 terrain is flat along the lake with a steep bank rising up from the lake to the east, the area 

6 covered in knee-high, grassy tundra. A creek runs from southeast to northwest into the lake 

7 bounding the north end of the site. 

8 This area was investigated in 2000 using a 34.5-meter transect line spacing. The number, 

9 type, and conditions of OE/UXO items found revealed the presence of an ordnance disposal 

10 site. During the investigation 28 AO items, 26 pieces of OE scrap, and 2 UXO items were 

11 found on the surface and in the subsurface zone (to a maximum depth of 2 feet). 

12 Table 8-2 summarizes selected site characteristics for G3-01A that were incorporated into the 

13 explosive safety scoring sheets and the alternative selection criteria worksheets for the RI/FS. 

14 Table 8-2. Summary of Selected Site Characteristics for C3-01A 
Depth Range (bgs) 

Ordnance-Related Items Number Surface 0 to 1 ft 1 to 2 ft 2 to 4 ft > 4ft 
U X O " 2 1 1 0 0 0 
Abandoned O E v 28 2 24 2 0 0 
OE Scrap3' 26 3 21 2 0 0 
1/ List of UXO finds: AN M series bomb fuzes 
21 List of Abandoned OE finds: Pyrotechnic Flares, bomb fuzes, 20-mm projectiles, Blasting caps, 40-mm projectiles, Tracers 
3/ List OE Scrap finds: Fragments: Cartridges, Projectile, fragments, expended flares, expended fuze parts. 
Notes: 

Projected Future Land Use: Subsistence, Recreation, or Wildlife Management 
Total Area: 10.39 acres 

15 8.3.2 C6-01A: Mortar Impact Area 

16 This site is a 1-acre area located in C6 on the southwest side of Mt. Reed (Figure 8-2). The 

17 terrain is rolling hills with a steep slope to the north rising up to the south side of Mt. Reed. 

18 The area is vegetated with knee-high, grassy tundra species. 

19 This area was investigated in 2000 using a 105-meter transect line spacing. The number, 

20 type, and condition of OE/UXO items found revealed the presence of a mortar impact area. 

21 During the investigation, nine pieces of OE scrap and four UXO items were found on the 

22 surface and the subsurface (to a maximum depth of 2 feet). 

23 Table 8-3 summarizes selected site characteristics for C6-01A that were incorporated into the 

24 explosives safety scoring sheets and the alternative selection criteria worksheets for the FS. 
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1 Table 8-3. Summary of Selected Site Characteristics for C6-01A 
Depth Range (bgs) 

Ordnance-Related Items Number Surface 0 to 1 ft 1 to 2 ft 2 to 4 ft >4ft 
U X O " 4 2 1 1 0 0 
Abandoned OE 2 1 0 0 0 0 0 0 
OE Scrap3' 9 1 8 0 0 0 
1/ List of UXO finds: 81-mm Mortars, Raw High Explosives from mortar rounds, 2.36-inch Rocket Motor 
21 List of Abandoned OE finds: none 
3/ List OE Scrap finds: Mortar tail booms, Nose fuzes and parts, frag 
Notes: 

Projected Future Land Use: Subsistence, Recreation, or Wildlife Management 
Total Area: 1 acre 

3 8.3.3 ML-01 A: Mortar Impact Area 

4 This site is a 3.5-acre area located in the ML, southwest of downtown Adak adjacent to the 

5 NM sector (Figure 8-3). The terrain in this area rises from rolling hills to steep slopes on the 

6 flanks of a tall peak near the southern boundary of the ML. The vegetation at the site is 

7 generally tall, lush grass species. 

8 This area was investigated in 2000 using a 34.5-meter transect line spacing. The number, 

9 type, and condition of OE/UXO items found revealed the presence of a mortar impact area. 

10 During the investigation, four pieces of OE scrap and six UXO items were found on the 

11 surface and the subsurface (to a maximum depth of 1 foot). 

12 Table 8-4 summarizes selected site characteristics for ML-01 A that were incorporated into the 

13 explosives safety scoring sheets and the alternative selection criteria worksheets for the FS. 

14 Table 8-4. Summary of Selected Site Characteristics for ML-01A 
Depth Range (bgs) 

Ordnance-Related Items Number Surface 0 to 1 ft 1 to 2 ft 2 to 4 ft >4ft 
UXO" 6 1 5 0 0 0 
Abandoned OE 2 7 0 0 0 0 0 0 
OE Scrap3' 4 0 4 0 0 0 
1/ List of UXO finds: 60-mm Mortars 
21 List of Abandoned OE finds: none 
3/ List OE Scrap finds: Mortar tail booms, Fuze parts, Frag 
Notes: 

Projected Future Land Use: Subsistence, Recreation, or Wildlife Management 
Total Area: 3.5 acres 

16 8.4 DEVELOPMENT OF REMEDIAL ALTERNATIVES 

17 Two remedial alternatives were considered as reasonable measures relative to the protection of 

18 the public and the environment from exposure to OE/UXO at the three sites addressed in this 

19 FS. Candidate alternatives were identified in consideration of: the nature and extent of the 
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1 OE/UXO items that have been found in the areas; the depths at which these items were found; 

2 the physical characteristics of the areas; factors affecting the explosive hazard associated with 

3 potential exposure to the OE; and the overall RAOs that were identified in Section 8.2. 

4 Based on the above considerations, a No-Action Alternative and two remedial alternatives 

5 were developed. They are: 

6 • Alternative 1: Adak NOFA 

7 • Alternative 2: Surface Clearance 

8 • Alternative 3: OE Clearance to 2 feet bgs (i.e., clearance to depth as indicated) 

9 These alternatives include response actions offering human health and environmental 

10 protectiveness ranging from no further response to comprehensive removal actions designed 

11 to control or eliminate potential exposures to OE/UXO. 

12 The detailed analysis of the remedial alternatives was conducted based on the nine NCP 

13 evaluation criteria. The nine criteria are divided into two threshold criteria, five balancing 

14 criteria, and two modifying criteria. The two threshold criteria are Overall Protection of 

15 Human Health and the Environment and Compliance with ARARs. The proposed 

16 alternative must meet the threshold criteria in order to be selected. The five balancing 

17 criteria are Short-Term Effectiveness; Long-Term Effectiveness and Permanence; Reduction 

18 in Toxicity, Mobility, and Volume; Implementability; and Cost. These criteria are used to 

19 weigh the different strengths and weaknesses of the alternatives relative to one another. The 

20 two modifying criteria are State and Community acceptability. These aspects are evaluated 

21 after receiving public comment on the Proposed Plan and are addressed in the 

22 Responsiveness Summary attached to the ROD. Stakeholders and community members 

23 have already had an influence on the direction of the Adak OU B process through 

24 participation on the Project Team. This active participation has helped to address issues 

25 during the development of the methods and approach used on Adak. 

26 Two critical assumptions were necessary in evaluating the effectiveness of the alternatives. 

27 First, it was assumed that each alternative involving OE/UXO clearance would have a 

28 certification statement that would identify the limitations and uncertainties in the OE/UXO 

29 clearance alternative. The second assumption would be that field conditions during the 

30 remedial actions would not differ from the field conditions found during the investigations. 

31 Alternative 1, Adak NOFA, provides a baseline for comparing the other alternatives and 

32 assumes the site will remain at its present state with no additional activities aimed at 

33 locating, removing, or disposing of any potential UXO, abandoned OE, or OE scrap. 

34 
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1 Ordnance awareness and educational training programs are included in this alternative. 

2 These programs are currently in use on Adak. 

3 Alternative 2, Surface Clearance, involves identifying and removing OE/UXO that is visible 

4 at the surface of the soil by conducting a surface sweep and a subsequent removal and 

5 disposal operation. 

6 Alternative 3, OE Clearance to 2 feet bgs, includes all the work performed as part of 

7 Alternative 2 with an additional subsurface investigation to at least 2 feet using geophysical 

8 survey equipment and/or hand-held magnetometers/gradiometers. Based on terrain and OE 

9 items located in each site, different safety requirements and ordnance-related survey 

10 equipment would be needed. The detection equipment used on Adak and the current 

11 procedures will actually complete clearance to a depth of 4 feet. This approach, which was 

12 successfully implemented in the 2000 field season, is more conservative than clearance to 

13 only 2 feet. Therefore, it will meet the necessary clearance criteria for clearance depth. The 

14 critical element for Alternative 2 is that the compliance with the site-specific DDESB TBC 

15 is consistently met for the sites addressed in this FS. Combining surface clearance with 

16 clearance to a depth of 2 feet, both threshold criteria would be met. 

17 OE clearance is defined as the removal of ordnance and ordnance-related debris from the 

18 surface and subsurface to 2 feet bgs. For certification, it is assumed that after a surface 

19 sweep to remove metal debris, ordnance, and ordnance-related items at the surface, the area 

20 suspected of containing subsurface ordnance or ordnance-related debris would be surveyed 

21 using the geophysical system used during the 2000 field season On Adak Island. Further, the 

22 geophysical system must meet the minimum detector system requirements, including a 

23 probability of detection of 85 percent at a confidence level of 90 percent (as defined in the 

24 Final Validation of Detection Systems Test Plan dated June 6, 2000, in the RI/FS work plan 

25 [Foster Wheeler Environmental 200g] field season). It is also assumed that all work would 

26 be performed in accordance with Navy, EPA, and ADEC approved work plans using 

27 standards, guidelines, and standard industry practices including appropriate levels of quality 

28 control. 

29 OE/UXO clearance will be performed to minimize hazard potential for buried OE/UXO in 

30 selected areas of Adak Island. All work will be performed in accordance with approved 

31 work plans, Navy and DoD standards, and standard industry practice. Appropriate levels of 

32 quality control will be performed on all collected data. The UXO intrusive work that is 

33 planned is expected to identify and remove all potential hazardous UXO from the project 
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1 site. No claim is made by Foster Wheeler Environmental that any sampled area is 

2 completely cleared of UXO or ordnance-related materials. 

3 For all three sites evaluated in this FS, based on the alternative analysis, the only remedial 

4 alternative that meets both threshold criteria is Alternative 3. This alternative involves OE 

5 clearance to 2 feet which is the greatest depth OE has been found in these sites to date. 

6 Alternative 3 meets the threshold criteria while still scoring satisfactorily relative to Long-

7 Term Effectiveness; Lnplementability; and Reduction in Toxicity, Mobility, and Volume. 

8 Therefore, Alternative 3 is the recommended alternative for all three sites to achieve the 

9 RAO defined as supporting the reasonably expected current and future land use without 

10 imposition of institutional controls beyond maintaining the existing ordnance awareness and 

11 education program. Meeting this RAO will facilitate land transfer from the Federal 

12 Government to private sector reuse. 

13 8.5 SCREENING ANALYSIS CRITERIA 

14 The proposed remedial alternatives will be subject to detailed evaluation against the nine 

15 NCP criteria as defined in the EPA's Interim Guidance for Conducting Remedial 

16 Investigations and Feasibility Studies under CERCLA (1988). The nine criteria are broken 

17 into weighted areas: threshold criteria; balancing criteria; and modifying criteria. Threshold 

18 criteria are criteria that relate directly to legal requirements. All potential response 

19 alternatives must meet (1) Overall Protection of Human Health and the Environment and (2) 

20 Compliance with ARARs/TBCs. Primary balancing criteria distinguish and measure 

21 differences between response alternatives: (3) Long-Term Effectiveness and Permanence; 

22 (4) Reduction in Toxicity, Mobility, and Volume; (5) Short-Term Effectiveness; (6) 

23 Implementability; and (7) Cost. Modifying criteria are (8) Acceptance by Appropriate State 

24 Agencies or Agencies with Jurisdiction over Affected Resources and (9) Community 

25 Acceptance. These two criteria will be evaluated during the comment period on the 

26 proposed plan. The responses to all comments will be contained in the Responsiveness 

27 Summary as part of the ROD. Brief descriptions of the nine evaluation criteria follow 

28 below. 

29 8.5.1 Overall Protection of Human Health and the Environment 

30 This threshold criterion evaluates a remedial alternative's ability to provide adequate 

31 protection of human health and the environment; and evaluates how potential explosive and 

32 chemical hazards are eliminated or reduced through treatment (residual risk or explosive 

33 hazard), engineering controls, or institutional controls. The overall protection achieved by a 
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1 proposed alternative is measured in terms of the alternative's short-term and long-term 

2 effectiveness and compliance with ARARs/TBCs in reducing unacceptable hazards 

3 associated with the site. 

4 8.5.2 Compliance with ARARs 

5 This threshold criterion is used to determine how each proposed alternative complies with 

6 applicable or relevant and appropriate federal and state statutory requirements (as defined in 

7 CERCLA Section 121), or if a waiver is required and how it is justified. In the event no 

8 ARARs are available, other consideration such as risk-assessment-derived numerical 

9 concentrations, policies, guidance, and advisories should be evaluated as TBC. The 

10 assessment may also address information from advisories, criteria, and guidance that the lead 

11 and support agencies designate TBC. Three classes of ARARs to be addressed in this FS are 

12 chemical-specific, location-specific, and action-specific. The ARARs are discussed in 

13 Section 8.2. 

14 8.5.3 Long-Term Effectiveness and Permanence 

15 This balancing criterion addresses the results of a remedial action in terms of the explosive 

16 hazard as well as any potential chemical risks remaining at the site after the remedial 

17 alternative has been implemented. The primary focus of this evaluation is to determine the 

18 effectiveness and permanence of the controls that may be required to manage the hazard 

19 posed by OE/UXO items. The factors to be evaluated include the adequacy, suitability, 

20 capabilities, and limitations of current technologies; and long-term reliability and 

21 enforceability of management controls for providing continued protection from residual 

22 hazards (i.e., assessment of the potential failure of technical or administrative components 

23 on the alternative). 

24 8.5.4 Reduction of Toxicity, Mobility, and Volume 

25 This balancing criterion addresses the statutory preference for selecting remedial actions that 

26 employ treatment technologies that permanently and significantly reduce the toxicity, 

27 mobility, or volume of the contaminants. The factors to be evaluated include the treatment 

28 process employed; the amount of hazardous material removed and destroyed; the degree of 

29 reduction expected in toxicity, mobility, or volume, and the type and quantity of treatment 

30 residuals; and whether environmental controls are necessary. 
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1 8.5.5 Short-Term Effectiveness 

2 This balancing criterion addresses the effects of a proposed alternative on the public, the 

3 environment, and the remediation workers during its implementation and up until the time 

4 the remedial objectives have been met. Each proposed alternative is evaluated with respect 

5 to the degree to which the community and on-site workers are protected from exposure and 

6 hazard during the remedial action, and the nature and magnitude of ecological, socio-

7 economic, and cultural impacts associated with the implementation of the remedial 

8 alternative. 

9 8.5.6 Implementability 

10 This balancing criterion addresses the technical, administrative, and operational feasibility of 

11 implementing a proposed alternative, and the reliability of the supply of various services and 

12 materials that would be required during its implementation. Technical feasibility considers 

13 potential construction and operational difficulties, the practicality of the proposed 

14 alternative, the ease of undertaking additional supplemental or corrective remedial actions in 

15 the future (if required), and the ability to monitor the effectiveness of that remedy. 

16 Administrative feasibility considers the type and practicality of the activities needed to 

17 coordinate with other agencies (e.g., state and local) in order to obtain the permits or 

18 approvals needed to implement the remedial action. The availability of services and 

19 materials required to implement the remedial action are also considered. 

20 8.5.7 Cost 

21 This balancing criterion addresses the capital costs and annual O&M costs associated with 

22 implementing the remedial alternative, and combines these costs in a total present worth 

23 format to facilitate comparison among other alternatives. Capital costs consist of direct 

24 (construction) and indirect (nonconstruction and overhead) costs. Direct costs include 

25 expenditures for the equipment, labor, and material necessary to perform the remedial action. 

26 Indirect costs include expenditures for engineering, financial, and other services that are not 

27 part of the actual response activities and services but are required to complete the 

28 implementation of the remedial alternative. Annual O&M costs are post-construction costs 

29 for a period of 30 years necessary to ensure the continued performance of the remedial 

30 action. These costs will be estimated to provide an accuracy of +50 percent to -30 percent 

31 consistent with CERCLA guidance. 

32 A 30-year present worth analysis is used to evaluate expenditures that occur over different 

33 time periods by discounting all future costs to a common base year, usually the current year. 
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1 This allows the cost of remedial alternatives to be compared on the basis of a single figure 

2 representing the amount of money that would be sufficient to cover all costs associated with 

3 the remedial alternative during its planned life. As suggested by OMB, a discount rate of 7 

4 percent will be considered unless the market values indicate otherwise during performance. 

5 A contingency of 20 percent will generally be applied to direct, indirect, and O&M costs. 

6 8.5.8 State Acceptance 

7 This modifying criterion evaluates the technical and administrative issues or concerns EPA 

8 Region 10, ADEC, or other local regulatory authorities may have regarding the proposed 

9 alternatives. The factors to be evaluated include those features of the alternatives that these 

10 agencies support or oppose and other preferences or reservations expressed by the agencies. 

11 8.5.9 Community Acceptance 

12 This modifying criterion incorporates public preferences and concerns into the evaluation of 

13 the proposed alternatives. Typically, community acceptance cannot be determined during 

14 development of the FS. However, these concerns can be addressed through the public 

15 comment period, responsiveness summary, and the ROD. Community and stakeholder 

16 involvement has been a critical component of the Adak OU B process. Community input 

17 has been sought during the development of this RI/FS and will continue to be sought during 

18 the remaining effort. 

19 8.5.10 Evaluation of Observational Approach/Screening Criteria 

20 The chemical and geophysical site observational approaches that have been developed by the 

21 Project Team can be evaluated in terms of the nine CERCLA criteria. Regarding the 

22 threshold criteria, the field activities are being conducted expressly for the Overall Protection 

23 of Human Health and the Environment (criteria 1) and will be conducted in compliance with 

24 ARARs/TBCs (criteria 2). Adequate effectiveness, both Long-term (criteria 3) and Short-

25 Term (criteria 5), can be achieved by removal of chemical and ordnance contaminants. The 

26 field activities will result directly in reduction of toxicity, mobility and volume of 

27 contaminants (criteria 4). Implementability (criteria 6) and cost (criteria 7) should not be 

28 impediments, as the approaches have been designed to be easily implemented, reproducible, 

29 and not cost prohibitive. The approaches have already received acceptance by appropriate 

30 state (ADEC) and federal (EPA) agencies (criteria 8), as both agencies are members of the 

31 Project Team and have been a part of the development of the approaches. ADEC, EPA and 

32 community oversight of the observational approach activities will be ongoing during the 
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1 field season. The final criteria, Community Acceptance (criteria 9), will be tested upon 

2 completion of the activities, closure of the sites and transfer of the property. If the 

3 approaches require modification, changes can be made through the FCR process with Project 

4 Team approval. 

5 8.6 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES 

6 The detailed analysis of the alternatives follows the development of the remedial alternatives 

7 and precedes their comparative analysis and the recommendation of a remedy. Section 8.6 

8 presents the evaluation of the three identified remedial alternatives based on seven of the 

9 nine selection criteria discussed in Section 8.5. A determination of the other two criteria, 

10 state and community acceptance, will be made during the public review of the FS under the 

11 CERCLA process. 

12 8.6.1 Alternative 1-Adak NOFA/Baseline Institutional Controls 

13 This remedial alternative provides a baseline for comparing the other alternatives. 

14 Alternative 1 is evaluated assuming the projected land use for each site given its present 

15 state with no additional activities aimed at locating, removing, or disposing of any potential 

16 UXO, abandoned OE, or OE scrap. Overall protection of human health and the environment 

17 for each site would be as identified in the current baseline explosive safety hazard analysis 

18 (Section 7 of this document). 

19 Because no additional action is being taken, Alternative 1 does not meet the site-specific 

20 DDESB TBC for property transfer. Alternative 1 does not include controls for exposure, 

21 beyond those already in place, and long-term OE management measures outside of the 

22 existing ordnance awareness educational program and limited permitting program. Hence, 

23 under this alternative, all current and potential future hazards would remain. Alternative 1 

24 does not provide any reduction in toxicity, mobility, or volume of OE. However, there are 

25 no new additional hazards posed to the community, workers, or the environment as a result 

26 of this alternative being implemented. In addition, costs associated with this alternative are 

27 assumed to remain at current levels (approximately $50,000 per year) being incurred on 

28 Adak for the performance of ordnance awareness programs. 

29 8.6.2 Alternative 2-Surface Clearance 

30 Surface clearance involves identifying and removing OE/UXO that is visible at the surface 

31 of the soil by conducting a surface sweep and a subsequent removal and disposal operation. 
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1 Relative to the NCP criteria, the overall protection of human health and the environment for 

2 some sites will be improved by surface clearance because the exposure to OE may be 

3 effectively removed at the surface which improves the long-term effectiveness and 

4 permanence. The degree to which this alternative provides an adequate level of hazard 

5 reduction depends on the depths at which ordnance items have been encountered at the site 

6 and the potential of current and future land uses to disturb these items. Compliance with 

7 ARARs/TBCs becomes site-specific based on the maximum depth at which the OE items ' 

8 were identified during the previous investigations. For sites evaluated in this FS, 

9 compliance with the site-specific DDESB TBC will not be met with surface clearance only. 

10 Short-term effectiveness and implementability change from Alternative 1 due to site 

11 subfactors including the terrain, ground cover, and logistical factors that may affect 

12 production rates for surface clearance activities. Reduction in toxicity, mobility, and volume 

13 is achieved through treatment of the OE (i.e., removal and destruction). Costs are calculated 

14 with the assumptions that 100 percent of the surface of the site is screened and cleared, 

15 based on the certification statement in Appendix E. 

16 8.6.3 Alternative 3-OE Clearance to 2 Feet bgs 

17 Alternative 3 includes all the work performed as part of Alternative 2 with an additional 

18 subsurface investigation of the area conducted using geophysical survey equipment and/or 

19 hand held magnetometers/gradiometers. Based on terrain and OE items located at each site, 

20 different safety requirements and ordnance-related survey equipment may be needed. 

21 The detection equipment used on Adak and the current clearance procedures will actually 

22 complete clearance to a depth of 4 feet. This approach is more conservative than clearance 

23 to 2 feet. Therefore, it will meet the necessary criteria for clearance depth. 

24 The critical element for Alternative 3 is that clearance to 2 feet bgs consistently meets the 

25 site-specific DDESB TBC for the sites addressed in this FS. With this criterion alone, even 

26 if OE items remain at deeper intervals, the overall protection of human health and the 

27 environment that is highly protective. At this point, both threshold criteria have been met. 

28 Short-term effectiveness and implementability vary based on site subfactors, but generally 

29 remain similar to Alternative 2. Some reduction in toxicity, mobility, and volume has 

30 occurred through partial treatment of the OE (i.e., removal and destruction) or it may be 

31 considered removed based on the depth OE was identified, as is the case in the three sites 

32 evaluated in this FS. Costs are calculated with the assumptions that Alternative 2 is 

33 complete. For the sites evaluated in this FS, a footprint reduction for the area has been 
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1 completed prior to advancing to this stage. Adak-specific unit costs and production rates are 

2 used, where available, based on previous field investigation efforts. 

3 8.7 COMPARATIVE ANALYSIS OF ALTERNATIVES 

4 The comparative analysis evaluates the relative performance of each alternative in relation to 

5 each specific evaluation criterion. The advantages and the disadvantages of each alternative 

6 ' are identified and discussed so that key tradeoffs can be identified for the decision-makers. 

7 This FS analysis is site-specific, consistent with the OU B process. Prior to formal remedial 

8 action recommendation, the relative values of remedial actions would be evaluated. Should 

9 the Navy determine that a suitable level of protectiveness cannot be assured, given the 

10 remedial action is applied, steps would be taken to effectively prevent public exposure to the 

11 potential hazards in these areas by controlling access. 

12 As discussed in Section 7.5, areas C3-01A, C6-01A, and ML-01A generated a baseline 

13 ESHA score of C or D, indicating further remedial evaluation was required. C3-01A and 

14 C6-01A have similar maximum depths (1 to 2 feet bgs) at which OE/UXO has been found 

15 during previous investigations, while OE/UXO has only been discovered to a maximum 

16 depth of 1 foot bgs in ML-01A. Al l three alternatives will be evaluated for each site. 

17 In all cases that follow, descriptions of each alternative's acceptability to the nine NCP 

18 criteria are given. Site alternative worksheets have been completed in order to summarize 

19 the criteria and are presented at the end of each section. A preferred outcome and lower 

20 relative risk-based corrective action will be given a summary score of "Best" while a score 

21 of "Not Preferred" is associated with an undesirable outcome. If the relative risk is found to 

22 be midway between these two risk levels, it will be scored "Acceptable." A discussion of 

23 the proposed alternatives and relative costs are provided. 

24 8.7.1 C3-01A 

25 This section presents the results of the nine NCP criteria evaluation for C3-01A Ordnance 

26 Disposal Site. A table summarizing this evaluation is shown in Table 8-5. 

27 8.7.1.1 Overall Protection of Human Health and the Environment 

28 Alternative 3 (OE Clearance to 2 feet bgs) is highly protective of human health and the 

29 environment. The overall protection of human health and the environment reflects the level 

30 of relative residual hazard remaining after the alternative has been implemented, compliance 

31 with ARARs, and long-term and short-term effectiveness. These criteria are evaluated and 

32 
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Table 8-5. C3-01A: Ordnance Disposal Site - Summary of NCP Criteria Evaluation 

Criteria 
Alternative 1 

NOFA 
Alternative 2 

Surface Clearance 
Alternative 3 

Clearance to 2 ft. 
Threshold 

Overall Protection 

Compliance with 
ARARs 

No reduction in risk 
other than that 
provided from the 
existing ordnance 
awareness and 
education program. 

Does not comply with 
the site-specific 
DDESB clearance 
depths. 

Slightly protective of 
human health and the 
environment. 

Highly protective of 
human health and 
the environment 

Does not comply with the 
site-specific DDESB 
clearance depths. 

In compliance with 
the site-specific 
DDESB clearance 
depths. 

Summary 
Balancing 

Long-Term 
Effectiveness 

No reduction in the 
level of residual 
hazard. 

OE/UXO not fully OE/UXO rendered 
eliminated. Moderate level safe and exposure 
of relative residual hazard eliminated yielding a 
remains. low relative residual 

hazard. 

Short-Term 
Effectiveness 

Implementability 

Reduction in Toxicity, 
Mobility and Volume 

No further risk to 
community, workers, 
or environment beyond the environment 
existing conditions. 

Acceptable risk level for 
community, workers, and 

No services required. 

No reduction. 

Need specialized UXO 
personnel and equipment. 
Access to site available via 
improved roadway. 
Alternative is 
implementable. 

Partial reduction of 
OE/UXO. Mobility 
minimized, but volume of 
explosive material not 
eliminated. 

Acceptable risk level 
for community, 
workers, and the 
environment. 

Need specialized 
UXO personnel and 
equipment. Access 
to site available via 
improved roadway. 
Alternative is 
implementable. 

Complete reduction 
of OE/UXO. 

Cost 
Summary 
Legend 

• = Not Preferred 
• = Acceptable 
• =Best 

$0 $101,366 $254,612 
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1 presented separately below except for the level of relative residual hazard that is calculated 

2 using the ESHA tool. 

3 Alternative 2 (Surface Clearance) is considered slightly protective of human health and the 

4 environment, but a moderate level of relative residual hazard remains. This alternative does 

5 not meet the threshold of being compliant with the site-specific DDESB ARAR and the 

6 long-term effectiveness is reduced because the OE is not fully removed to support the 

7 proposed future land use. 

8 Alternative 1 is the baseline alternative providing no remedial action. The results show the 

9 Adak NOFA/Baseline Institutional Controls Alternative has the lowest relative 

10 protectiveness. 

11 8.7.1.2 Compliance with ARARs 
12 Alternative 3 (OE Clearance to 2 feet bgs) complies with the site-specific DDESB clearance 

13 depth TBC as previously interpreted in a conservative manner in Section 8.2. The projected 

14 depth of intrusion associated with site-specific future activities relative to the OE clearance 

15 depth specified for this alternative is the determining factor in establishing the performance 

16 of this alternative. Because the maximum depth of OE discovered to date at this site is 2 

17 feet, this alternative satisfies the site-specific DDESB TBC by clearing OE to 2 feet. 

18 Alternative 2 (Surface Clearance) does not comply with this TBC. Even though OE surface 

19 clearance activities reduce the presence of OE, they have not met the clearance depth 

20 requirement of 2 feet, and without waivers available, remain non-compliant. 

21 8.7.1.3 Long-Term Effectiveness and Permanence 

22 The effectiveness of the alternative is dependent on the level of the relative residual hazard 

23 and the adequacy of response. Alternative 3 results in the highest scores for the relative 

24 residual hazards and adequacy of the response because the OE has been rendered safe and 

25 the exposure eliminated to 2 feet. These factors combine to establish a high level of long-

26 term effectiveness for Alternative 3. 

27 Permanence is based on the need for engineering or institutional controls and maintenance 

28 activities to ensure continued protection from residual hazards. Alternative 3 clears OE, and 

29 does not rely on additional controls or maintenance for the site. Once the OE has been 

30 cleared, it is assumed the clearance is permanent and complete to the level of certification. 

31 The combination of high effectiveness and permanence yields low relative residual hazards 

32 for this site providing the best solution for the long-term. 
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1 Alternative 2 also involves a permanent OE clearance without controls. However, the 

2 effectiveness is less because of the level of relative residual hazard and the adequacy of 

3 response when only clearing the surface of the site. Even though OE clearance activities 

4 reduce the presence of OE in C3-01A, they serve only to strongly control the exposure to 

5 OE, not remove it completely. Because this site is a disposal area there are some unique 

6 concerns with this alternative. Typically, OE disposal operations are performed focusing the 

7 demolition explosion into the ground. This reduces the amount of frag dispersed throughout 

8 the area, and also allows for inspections following a shot for completeness of demolition. 

9 This does, however, increase the amount of subsurface OE. Overall, the long-term 

10 effectiveness and permanence for Alternative 2 does not fully eliminate the relative residual 

11 risk, and is not a complete solution for this site. 

12 Alternative 1 does not reduce the level of relative residual hazard, and remains inadequate as 

13 a solution. 

14 8.7.1.4 Reduction of Toxicity, Mobility, and Volume through Treatment 

15 Alternative 3 provides the most complete treatment of OE by reducing its amount and 

16 potential mobility through removal to a depth of 2 feet. Environmental controls are not 

17 considered necessary due to the remoteness of the area. Alternative 3 is the only alternative 

18 offering a complete reduction in OE for C3-01A, and is viewed as the best choice for this 

19 criteria. 

20 Alternative 2 offers partial treatment of the OE. However, this alternative does not remove 

21 OE to the depth it has been discovered, causing a potential for residual OE below the ground 

22 surface to remain in place. This alternative would reduce mobility concerns and reduce the 

23 potential volume of explosive material present at the site. 

24 Alternative 1 does not provide any reduction in toxicity, mobility, or volume through 

25 treatment, as treatment is not a component. Therefore, this alternative does not take steps in 

26 risk reduction for this criteria. 

27 8.7.1.5 Short-Term Effectiveness 

28 Both of the OE-clearance alternatives (2 and 3) are acceptable for short-term effectiveness 

29 criteria with no additional factors affecting the community risk. Short-term effectiveness 

30 typically considers four components: community risk, worker risk, environmental impacts, 

31 and completion time. Community risk is a potential concern due to the close proximity to 

32 the road system for C3-01 A. The access road to the site is currently within the ML and is 

33 restricted from public usage; however, there are no access restrictions separating the site 
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1 from nearby hiking trails. Although these concerns are important, the magnitude of the risk 

2 to the community during the response action would be expected to be minimal. In addition, 

3 no extraordinary infrastructure capabilities or project logistics issues are present. Because of 

4 the road access to C3-01 A, staging of equipment and vehicles is not a concern. Worker risk 

5 is always a consideration for OE-clearance (Alternatives 2 and 3) and is based on the amount 

6 and type of intrusive work involved. The site worker short-term risk is measured by the 

7 potential for a reportable incident to occur. Though many precautions are taken to protect 

8 the site workers, the density and type of OE/UXO cannot be accurately determined because 

9 of the many different caches and types of ordnance found in the disposal area during the 

10 previous investigations. The risk of OE/UXO within C3-01A is consistent with a disposal 

11 area where typically the items are found not fully destroyed by a demolition shot, or are 

12 abandoned. Given the potential for loss of limb or life when dealing with OE/UXO, all 

13 clearance activities are considered higher in risk, because a reportable accident would likely 

14 result in time away from work. As would be expected, Alternative 1 is considered the 

15 lowest short-term risk, and poses no worker risk hazards. The site factors and UXO factors 

16 do not change between alternatives 2 and 3, but the logistics factors can involve scheduling 

17 and controlling crews, accommodating seasonal/weather issues, and providing access to 

18 medical assistance. Environmental impacts vary with regard to ecological impacts. The 

19 tundra environment at Adak is fragile and can take many years to return, as evidenced by the 

20 footprints of WWII Quonset huts still visible in many areas. OE clearance to 2 feet is 

21 assumed to create a measurable, but not severe, environmental effect. Socio-economic and 

22 cultural impacts are not anticipated and would remain status-quo. Completion time is the 

23 last subfactor for short-term effectiveness. It is assumed each of the alternatives could be 

24 completed in less than 6 months based on previous field activities on Adak. 

25 What is not easy or straightforward to consider is the trade off between the short term risk 

26 for the site worker relative to the potential long-term benefit of having the site clear of 

27 OE/UXO. There are no statistics for projected or anticipated recreational land use to 

28 compare against the time site workers would collectively spend in potentially life threatening 

29 conditions to accomplish any of the OE clearance activities. 

30 8.7.1.6 Implementability 

31 Alternatives 2 and 3 meet the technical and administrative requirements to be able to 

32 implement them. There are no extraordinary technical requirements due to access, available 

33 technology, or interference with subsequent responses. There are no special administrative 

34 requirements for legal considerations, funding availability, or feasibility issues. The 
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1 personnel and general support services provided on Adak are a concern, due to the unstable 

2 community and intermittent flight service available. The site terrain also poses unique 

3 problems due to the presence of the lake in this area which bounds the area along the entire 

4 western end. Mobilization of equipment and personnel to this site is moderately 

5 problematic, however, the close proximity of an improved roadway keeps it at a manageable 

6 level. 

7 8.7.1.7 Cost 

8 The cost summary sheets with assumptions for C3-01A are presented in Appendix E and are 

9 summarized in Tables E - l , E-2, and E-3. Alternative 3 is the most costly at $254,612 which 

10 accounts for a clearance to 2 feet, while Alternative 2 is $101,363 for a surface clearance of 

11 the site. It should be noted that if the cost assumptions presented in Appendix E are 

12 different than the field conditions at the time of the remedial action (number and type of OE 

13 located), the cost will need to be adjusted. 

14 8.7.1.8 State Acceptance 

15 The FS evaluates technical and administrative issues and concerns state regulatory agencies 

16 may have regarding implementing any of the alternatives presented. State acceptance will 

17 come in the form of concurrence with the ROD. 

18 8.7.1.9 Community Acceptance 
19 The FS evaluates issues and concerns the public may have regarding implementing any of 

20 the alternatives presented. 

21 8.7.2 C6-01A 

22 This section presents the results of the nine NCP criteria evaluation for C6-01A Mortar 

23 Impact Area. A summary of this evaluation is shown in Table 8-6. 

24 8.7.2.1 Overall Protection of Human Health and the Environment 

25 Alternative 3 (OE Clearance to 2 feet bgs) is highly protective of human health and the 

26 environment. The overall protection of human health and the environment reflects the level 

27 of relative residual hazard remaining after the alternative has been implemented, compliance 

28 with ARARs, and long-term and short-term effectiveness. These criteria are evaluated and 

29 presented separately below except for the level of relative residual hazard that is calculated 

30 using the ESHA tool. 

31 
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1 Table 8-6. C6-01 A: Ordnance Disposal Site - Summary of N C P Criteria Evaluation 

Criteria 
Alternative 1 

NOFA 
Alternative 2 

Surface Clearance 
Alternative 3 

Clearance to 2 ft. 
Threshold 

Overall Protection 

Compliance with 
ARARs 

No reduction in risk 
other than that 
provided from the 
existing ordnance 
awareness and 
education program. 

Does not comply with 
the site-specific 
DDESB clearance 
depths. 

Slightly protective of 
human health and the 
environment. 

Highly protective of 
human health and 
the environment. 

Does not comply with the 
site-specific DDESB 
clearance depths. 

In compliance with 
the site-specific 
DDESB clearance 
depths. 

Summary 
Balancing 

Long-Term 
Effectiveness 

No reduction in the 
level of residual 
hazard. 

OE/UXO not fully OE/UXO rendered 
eliminated. Moderate level safe and exposure 
of relative residual hazard eliminated yielding a 
remains. low relative residual 

hazard. 

Short-Term 
Effectiveness 

Implementability 

Reduction in Toxicity, 
Mobility and Volume 

No further risk to 
community, workers, 
or environment beyond the environment 
existing conditions. 

Acceptable risk level for 
community, workers, and 

No services required. 

No reduction. 

Need specialized UXO 
personnel and equipment. 
Access to site problematic 
due to remoteness. 
Alternative is 
implementable. 

Partial reduction of 
OE/UXO. Mobility 
minimized, but volume of 
explosive material not 
eliminated. 

Acceptable risk level 
for community, 
workers, and the 
environment. 

Need specialized 
UXO personnel and 
equipment. Access 
to site problematic 
due to remoteness. 
Alternative is 
implementable. 

Complete reduction 
of OE/UXO. 

Cost $0 $28,077 $47,023 
Summary 
Legend 

• = Not Preferred 
• = Acceptable 
• =Best 
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1 Alternative 2 (Surface Clearance) is considered slightly protective of human health and the 

2 environment, but a moderate level of relative residual hazard remains. This alternative does 

3 not meet the threshold of being compliant with the site-specific DDESB TBC and the long-

4 term effectiveness is reduced because the OE is not fully removed to support the proposed 

5 future land use. 

6 Alternative 1 is the baseline alternative providing no remedial action. The results show the 

7 Adak NOFA/Baseline Institutional Controls Alternative has the lowest relative 

8 protectiveness. 

9 8.7.2.2 Compliance with ARARs 
10 Alternative 3 (OE Clearance to 2 feet bgs) complies with the site-specific DDESB clearance 

11 depth TBC as previously interpreted in a conservative manner in Section 8.2. The projected 

12 depth of intrusion associated with site-specific future activities relative to the OE clearance 

13 depth specified for this alternative is the determining factor in establishing the performance 

14 of this alternative. Because the maximum depth of OE discovered to date at this site is 2 

15 feet, this alternative satisfies the site-specific DDESB TBC by clearing OE to 2 feet. 

16 Alternative 2 (Surface Clearance) does not comply with this TBC. Even though OE surface 

17 clearance activities reduce the presence of OE, they have not met the clearance depth 

18 requirement of 2 feet, and without waivers available, remain non-compliant. 

19 8.7.2.3 Long-Term Effectiveness and Permanence 

20 The effectiveness of the alternative is dependent on the level of the relative residual hazard 

21 and the adequacy of response. Alternative 3 results in the highest scores for the relative 

22 residual hazards and adequacy of the response because the OE has been rendered safe or 

23 exposure eliminated to 2 feet. These factors combine to establish a high level of long term 

24 effectiveness for Alternative 3. 

25 Permanence is based on the need for engineering or institutional controls and maintenance 

26 activities to ensure continued protection from residual hazards. Alternative 3 clears OE, and 

27 does not rely on additional controls or maintenance for the site. Once the OE has been 

28 cleared, it is assumed the clearance is permanent and complete to the level of certification. 

29 The combination of high effectiveness and permanence yields low relative residual hazards 

30 for this site providing the best solution for the long-term. 

31 Alternative 2 also involves a permanent OE clearance without controls. However, the 

32 effectiveness is less because of the level of relative residual hazard and the adequacy of 
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1 response when only clearing the surface of the site. Even though OE clearance activities 

2 reduce the presence of OE in C6-01 A, they serve only to strongly control the exposure to 

3 OE, not remove it completely. Because this site is a mortar impact area and the dud rate for 

4 this type of munition is moderately high, the possibility of subsurface OE remaining is of 

5 great concern. Overall, the long-term effectiveness and permanence for Alternative 3 does 

6 not fully eliminate the relative residual risk, and is not a complete solution for this site. 

7 Alternative 1 does not reduce the level of relative residual hazard, and remains inadequate as 

8 a solution. 

9 8.7.2.4 Reduction of Toxicity, Mobility, and Volume through Treatment 
10 Alternative 3 provides the most complete treatment of OE by reducing its amount and 

11 potential mobility through removal to a depth of 2 feet. Environmental controls are not 

12 considered necessary due to the remoteness of the area. Alternative 3 is the only alternative 

13 offering a complete reduction in OE for C6-01 A, and is viewed as the best choice for this 

14 criteria. 

15 Alternative 2 offers partial treatment of the OE. However, this alternative does not remove 

16 OE to the depth it has been discovered, causing a potential for residual OE below the ground 

17 surface to remain in place. This alternative would reduce mobility concerns and reduce the 

18 potential volume of explosive material present at the site. 

19 Alternative 1 does not provide any reduction in toxicity, mobility, or volume through 

20 treatment, as treatment is not a component. Therefore, this alternative does not take steps in 

21 risk reduction for this criteria. 

22 8.7.2.5 Short-Term Effectiveness 
23 Both of the OE-clearance alternatives (2 and 3) are acceptable for short-term effectiveness 

24 criteria with no additional factors affecting the community risk. Short-term effectiveness 

25 typically considers four components: community risk, worker risk, environmental impacts, 

26 and completion time. Community risk is minimal due to the remote location and limited 

27 access to C6-01A. The site is 1,000 meters from the closest hiking trail, and is not on the 

28 way to any destination of interest. A rugged 1.5 hour hike would be required from the 

29 nearest road to access the site. This remote location does however cause some logistical 

30 problems for personnel and equipment. Because of the lack of road access to C6-01 A, 

31 staging of equipment personnel would need to be performed using a more exotic form of 

32 transportation such as an ATV, or helicopter. Worker risk is always a consideration for OE-
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1 clearance activities like Alternatives 2 and 3, and is based on the amount and type of 

2 intrusive work involved. The site worker short-term risk is measured by the potential for a 

3 reportable incident to occur. Though many precautions are taken to protect the site workers, 

4 the density and type of OE/UXO cannot be accurately determined because of the many 

5 different operations that have occurred on Adak throughout its history. However, prior 

6 investigations of this area have shown the risk of OE/UXO within C6-01A to be consistent 

7 with a mortar impact area where dud-fired and low-ordered rounds are found. Given the 

8 potential for loss of limb or life when dealing with OE/UXO, all clearance activities are 

9 considered higher in risk, because a reportable accident would likely result in time away 

10 from work. As would be expected, Alternative 1 is considered the lowest short-term risk, 

11 and poses no worker risk hazards. The site factors and UXO factors do not change between 

12 Alternatives 2 and 3, but the logistics factors can involve scheduling and controlling crews, 

13 accommodating seasonal/weather issues, and providing access to medical assistance. 

14 Environmental impacts vary with regard to ecological impacts. The tundra environment at 

15 Adak is fragile and can take many years to return, as evidenced by the footprints of WWII 

16 Quonset huts still visible in many areas. OE clearance to 2 feet bgs is assumed to create a 

17 measurable, but not severe environmental impact. Socio-economic and cultural impacts are 

18 not anticipated and would remain status-quo. Completion time is the last subfactor for 

19 short-term effectiveness. It is assumed each of the alternatives could be completed in less 

20 than 6 months based on previous field activities on Adak. 

21 What is not easy or straightforward to consider is the tradeoff between the short-term risk for 

22 the site worker relative to the potential long-term benefit of having the site clear of 

23 OE/UXO. There are no statistics for projected or anticipated recreational land use to 

24 compare against the time site workers would collectively spend in potentially life threatening 

25 conditions to accomplish any of the OE clearance activities. 

26 8.7.2.6 Implementability 

27 Alternatives 2 and 3 meet the technical and administrative requirements to be able to 

28 implement them. There are no extraordinary technical requirements due to access, available 

29 technology, or interference with subsequent responses; and there are no special 

30 administrative requirements for legal considerations, funding availability, or feasibility 

31 issues. The personnel and general support services provided on Adak are a concern, due to 

32 the unstable community and intermittent flight service available. The site terrain also posses 

33 unique problems due to steep access from the water, and long distance access on land. 
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1 Mobilization of equipment and personnel to this site is very problematic, along with the 

2 availability of communications and DGPS radio signal around the Mt. Reed Range. 

3 8.7.2.7 Cost 
4 The cost summary sheets with assumptions for C6-01A are presented in Appendix E and are 

5 summarized in Table E-3. Alternative 3 is the most costly at $47,023 which accounts for a 

6 clearance to 2 feet bgs, while Alternative 2 is $28,077 for a surface clearance of the site. It 

7 should be noted that if the cost assumptions presented in Appendix E are different than the 

8 field conditions at the time of the remedial action (number and type of OE located), the cost 

9 will have to be adjusted. 

10 8.7.2.8 State Acceptance 

11 The FS evaluates technical and administrative issues and concerns state regulatory agencies 

12 may have regarding implementing any of the alternatives presented. State acceptance will 

13 come in the form of concurrence with the ROD. 

14 8.7.2.9 Community Acceptance 

15 The FS evaluates issues and concerns the public may have regarding implementing any of 

16 the alternatives presented. 

17 8.7.3 ML-01A 

18 This section presents the results of the nine NCP criteria evaluation for ML-01 A Mortar 

19 Impact Area. A summary of this evaluation is shown in Table 8-7. 

20 8.7.3.1 Overall Protection of Human Health and the Environment 

21 Alternative 3 (OE Clearance to 2 feet bgs) is highly protective of human health and the 

22 environment. The overall protection of human health and the environment reflects the level 

23 of relative residual hazard remaining after the alternative has been implemented, compliance 

24 with ARARs, and long-term and short-term effectiveness. These criteria are evaluated and 

25 presented separately below except for the level of relative residual hazard that is calculated 

26 using the ESHA tool. 

27 Alternative 2 (Surface Clearance) is considered slightly protective of human health and the 

28 environment, but a moderate level of relative residual hazard remains. This alternative does 

29 not meet the threshold of being compliant with the site-specific DDESB TBC and the long-

30 
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Table 8-7. ML-01 A : Ordnance Disposal Site - Summary of NCP Criteria Evaluation 

Criteria 
Alternative 1 

NOFA 
Alternative 2 

Surface Clearance 
Alternative 3 

Clearance to 2 ft. 
Threshold 

Overall Protection No reduction in risk 
other than that 
provided from the 
existing ordnance 
awareness and 
education program. 

Slightly protective of 
human health and the 
environment. 

Highly protective of 
human health and 
the environment. 

Compliance with 
ARARs 

Does not comply with 
the site-specific 
DDESB clearance 
depth. 

Does not comply with the 
site-specific DDESB 
clearance depth. 

In compliance with 
the site-specific 
DDESB clearance 
depth. 

Summary 
Balancing 

Long-Term 
Effectiveness 

No reduction in the 
level of residual 
hazard. 

OE/UXO not fully OE/UXO rendered 
eliminated. Moderate level safe and exposure 
of relative residual hazard eliminated yielding a 
remains. low relative residual 

hazard. 

Short-Term 
Effectiveness 

Implementability 

No further risk to 
community, workers, 
or environment beyond the environment, 
existing conditions. 

Acceptable risk level for 
community, workers, and 

No services required. 

Reduction in Toxicity, No reduction. 
Mobility and Volume 

Need specialized UXO 
personnel and equipment. 
Access to site problematic 
due to remoteness. 
Alternative is 
implementable. 

Partial reduction of 
OE/UXO. Mobility 
minimized, but volume of 
explosive material not 
eliminated. 

Acceptable risk level 
for community, 
workers, and the 
environment. 

Need specialized 
UXO personnel and 
equipment. Access 
to site problematic 
due to remoteness. 
Alternative is 
implementable. 

Complete reduction 
of OE/UXO. 

Cost 
Summary 
Legend 

• = Not Preferred 
• = Acceptable 
• =Best 

$0 $40,252 $94,954 
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1 term effectiveness is reduced because the adequacy of response reflects only controlling the 

2 OE is not fully removed to support the proposed future land use. 

3 Alternative 1 is the baseline alternative providing no remedial action. The results show the 

4 Adak NOFA/Baseline Institutional Controls Alternative has the lowest relative 

5 protectiveness. 

6 8.7.3.2 Compliance with ARARs 
7 Alternative 3 (OE Clearance to 2 feet bgs) complies with the site-specific DDESB clearance 

8 depth TBC as previously interpreted in a conservative manner in Section 8.2. The projected 

9 depth of intrusion associated with site-specific future activities relative to the OE clearance 

10 depth specified for this alternative is the determining factor in establishing the performance 

11 of this alternative. Because the maximum depth of OE discovered to date at this site is 1 

12 foot, this alternative satisfies the site-specific DDESB TBC by clearing OE to 2 feet. 

13 Alternative 2 (Surface Clearance) does not comply with this TBC. Even though OE surface 

14 clearance activities reduce the presence of OE, they have not met the clearance depth 

15 requirement of 2 feet, and without waivers available, remain non-compliant. 

16 8.7.3.3 Long-Term Effectiveness and Permanence 

17 The effectiveness of the alternative is dependent on the level of the relative residual hazard 

18 and the adequacy of response. Alternative 3 results in the highest scores for the relative 

19 residual hazards and adequacy of the response because the OE has been rendered safe or 

20 exposure eliminated to 2 feet. These factors combine to establish a high level of long term 

21 effectiveness for Alternative 3. 

22 Permanence is based on the need for engineering or institutional controls and maintenance 

23 activities to ensure continued protection from residual hazards. Alternative 3 clears OE, and 

24 does not rely on additional controls or maintenance for the site. Once the OE has been 

25 cleared, it is assumed the clearance is permanent and complete to the level of certification. 

26 The combination of high effectiveness and permanence yields low relative residual hazards 

27 for this site providing the best solution for the long-term. 

28 Alternative 2 (Surface Clearance) also involves a permanent OE clearance without controls. 

29 However, the effectiveness is less because of the level of relative residual hazard and the 

30 adequacy of response when only clearing the surface of the site. Even though OE clearance 

31 activities reduce the presence of OE in ML-01 A, they serve only to strongly control the 

32 exposure to OE, not remove it completely. Because this site is a mortar impact area and the 
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1 dud rate for this type of munition is moderately high, the possibility of subsurface OE is of 

2 great concern. Overall, the long-term effectiveness and permanence for Alternative 3 does 

3 not fully eliminate the relative residual risk, and is not a complete solution for this site. 

4 Alternative 1 does not reduce the level of relative residual hazard, and remains inadequate as 

5 a solution. 

6 8.7.3.4 Reduction of Toxicity, Mobility, and Volume through Treatment 
7 Alternative 3 provides the most complete treatment of OE by reducing its amount and 

8 potential mobility through removal to a depth of 2 feet. Environmental controls are not 

9 considered necessary due to the remoteness of the area. Alternative 3 is the only alternative 

10 offering a complete reduction in OE for ML-01 A, and is viewed as the best choice for this 

11 criteria. 

12 Alternative 2 offers partial treatment of the OE. However, this alternative does not remove 

13 OE to the depth it has been discovered, causing a potential for residual OE below the ground 

14 surface to remain in place. This alternative would reduce mobility concerns and reduce the 

15 potential volume of explosive material present at the site. 

16 Alternative 1 does not provide any reduction in toxicity, mobility, or volume through 

17 treatment, as treatment is not a component. Therefore, this alternative does not take steps in 

18 risk reduction for this criteria. 

19 8.7.3.5 Short-Term Effectiveness 

20 Both of the OE-clearance alternatives (2 and 3) are acceptable for short-term effectiveness 

21 criteria with no additional factors affecting the community risk. Short-term effectiveness 

22 typically considers four components: community risk, worker risk, environmental impacts, 

23 and completion time. Community risk is minimal due to the remote location and limited 

24 access to ML-01A. The site is 100 meters from the closest hiking trail, and is not on the way 

25 to any destination of interest. This remote location does, however, cause some logistical 

26 problems for personnel and equipment. Because of the lack of road access to ML-01A, 

27 staging of equipment and personnel would need to be done in multiple phases using vans, 

28 trucks, and ATVs. Worker risk is always a consideration for OE-clearance activities like 

29 Alternatives 2 and 3, and is based on the amount and type of intrusive work involved. The 

30 site worker short-term risk is measured by the potential for a reportable incident to occur. 

31 Though many precautions are taken to protect the site workers, the density and type of 

32 OE/UXO cannot be accurately determined because of the many different operations that 
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1 have occurred on Adak throughout its history. However, prior investigations of this area 

2 have shown the risk of OE/UXO within ML-01A to be consistent with a mortar impact area, 

3 where dud-fired and low-ordered rounds are found. Given the potential for loss of limb or 

4 life when dealing with OE/UXO, all clearance activities are considered higher in risk, 

5 because a reportable accident would likely result in time away from work. As would be 

6 expected, Alternative 1 is considered the lowest risk, and poses no worker risk hazards. The 

7 site factors and UXO factors do not change between Alternatives 2 and 3,but the logistics 

8 factors can involve scheduling and controlling crews, accommodating seasonal/weather 

9 issues, and providing access to medical assistance. Environmental impacts vary with regard 

10 to ecological impacts. The tundra environment at Adak is fragile and can take many years to 

11 return, as evidenced by the footprints of WWII Quonset huts still visible in many areas. OE 

12 clearance to 2 feet is assumed to create a measurable, but not severe environmental impact. 

13 Socio-economic and cultural impacts are not anticipated and would remain status-quo. 

14 Completion time is the last subfactor for short-term effectiveness. It is assumed each of the 

15 alternatives could be completed in less than 6 months based on previous field activities on 

16 Adak. 

17 What is not easy or straightforward to consider is the tradeoff between the short-term risk for 

18 the site worker relative to the potential long-term benefit of having the site cleared of 

19 OE/UXO. There are no statistics for projected or anticipated recreational land use to 

20 compare against the time site workers would collectively spend in potentially life threatening 

21 conditions to accomplish any of the OE clearance activities. 

22 8.7.3.6 Implementability 
23 Alternatives 2 and 3 meet the technical and administrative requirements to be able to 

24 implement them. There are no extraordinary technical requirements due to access, available 

25 technology, or interference with subsequent responses. There are no special administrative 

26 requirements for legal considerations, funding availability, or feasibility issues. The 

27 personnel and general support services provided on Adak are a concern, due to the unstable 

28 community and intermittent flight service available. The site terrain also posses unique 

29 problems due to the steep access and multiple streams. Mobilization of equipment and 

30 personnel to this site is a concern. 

31 8.7.3.7 Cost 
32 The cost summary sheets with assumptions for ML-01A are presented in Appendix E and 

33 are summarized in Table E-4. Alternative 3 is the most costly at $94,954 which accounts for 
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1 a clearance to 2 feet bgs, while Alternative 2 is $40,252 for a surface clearance of the site. It 

2 should be noted that if the cost assumptions presented in Appendix E are different than the 

3 field conditions at the time of the remedial action (number and type of OE located), the cost 

4 will have to be adjusted. 

5 8.7.3.8 State Acceptance 
6 The FS evaluates technical and administrative issues and concerns state regulatory agencies 

7 may have regarding implementing any of the alternatives presented. State acceptance will 

8 come in the form of concurrence with the ROD. 

9 8.7.3.9 Community Acceptance 
10 The FS evaluates issues and concerns the public may have regarding implementing any of 

11 the alternatives presented. 
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APPENDIX D 

PHOTOS/PHOTO LOGS 

(Provided Separately on CD-ROM with the DRAFT Remedial 

Investigation/Feasibility Study Report for OU B 1 Sites) 
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BASIS OF THE COST ESTIMATE 

INTRODUCTION 

The basis of the cost estimate for Section 8.7 of the Remedial Investigation/Feasibility 

Study (RI/FS) is comprised of three alternatives which are applied to each of the sites. 

The alternative costs vary for each site due to the size, accessibility, topography, and type 

of ordnance and explosives/unexploded ordnance (OE/UXO). 

The sites and their acronyms are as follows: 

• Combat Range 3 - Site C3-01A, Ordnance Disposal Site 

• Combat Range 3 - AOC C3-01B, Mortar Impact Area 

• Combat Range 3 - AOC C3-01C, Mortar Impact Area 

• Combat Range 3 - AOC C3-01D, Mortar Impact Area 

• Combat Range 3 - AOC C3-04A, Ordnance Disposal Area 

• Combat Range 6 - Site C6-01A, Mortar Impact Area 

• Combat Range 8 - AOC C8-03, Projectile Impact Area 

• Combat Range 8 - AOC C8-05A, Projectile Impact Area 

• Lake Jean Ammunition Complex - AOC LJ-01, Abandoned Ordnance Site 

• Mitt Lake Impact Area - Site ML-01 A, Mortar Impact Area 

• Mitt Lake Impact Area - AOC ML-01B, Mortar Impact Area 

• Mitt Lake Impact Area - AOC ML-02A, Projectile Impact Area 

• Lake De Marie Impact Area - AOC DM-06A, Abandoned Ordnance Site 

• Finger Bay Mortar Firing Site - AOC FB-01, Mortar Firing Area 

• Finger Bay Projectile Firing Point - AOC FB-04, Mortar Firing Area 

• Finger Bay -AOC FB-03, Five Impact Sites 

• Blind Cove/Campers Cove - BC-01, Projectile Impact Area 

• Husky Pass Training Area - Recon site, Mortar Impact Area 

• Shagak Bay Gun Emplacement - Recon Site, Firing Point 

In-depth cost estimates were not performed for Alternative 1, Adak No Further Action 

(NOFA), because this alternative does not increase costs above those already being incurred 

by the performance of the OE/UXO training and education program currently in place on 

Adak. The estimated annual cost for the Adak NOFA, based on costs for the program over 

the past few years, is $50,000 per year. Costs for chemical sampling are estimated at 

$17,000 for all sites. This estimate includes excavation of a total of 7 cubic yards of soil. 

The cost estimates for performance of Alternative 2 and Alternative 3 on each site are as 

follows. 
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Summary Page of Areas of Concern (AOCs) and Alternatives 

Alternative 2 Alternative 3 Recon per site 

BC 
Husky/ Shagak 

Recon 

FB-01, FB-04 

C3 Sites 
C3-01A 
C6-01A 
C8 Sites 

LJ 01 
ML Sites 
ML-01 A 
DM 06A 

FB-03 
MM 

$22,305.00 
$101,366.30 
$28,077.00 
$13,789.80 
$11,838.40 
$13,789.80 
$40,252.00 
$13,390.65 
$13,789.80 
$32,447.00 
$11,838.40 
$22,596.00 
$15,741.20 

$36,135.50 
$254,612.28 

$47,022.50 
$21,320.30 
$17,925.15 
$21,320.30 
$94,953.75 
$20,625.84 
$21,320.30 
$53,505.75 
$17,925.15 
$31,832.75 
$24,715.45 

$7,973.81 

Assumptions: 
Due to the close proximity locations and effort level of the sites, the following sites have been combined 

as AOCs to minimize costs: 
C3 Sites include: C3-01B, C, D, C3-04A 
C8 Sites include: C8-03, C8-05A 
ML sites include: ML-01 B, ML-02A, 
FB-03 Sites include: FI19004, FI16001, FI18015, FI01001, FI02004 
BC Site include: Transect line spacing connecting BC sectors (115-m spacing) 
Husky/Shagak Sites include: Husky Pass firing points and North Shagak gun emplacement 
Labor rates include overhead, G&A, profit, fringe, award 
General conditions hourly labor rate is from Environmental Chemical Corporation (ECC) pricing 
General conditions ODC rate is from ECC pricing 
Alternative 2 production based on ECC's prediction of 2 acres per day 
Alternative 3 production based on ECC's prediction of 1 acre per day 
Recon cost for each site, assume that team has mobilized to the Island. 
Proposed recon sites FB, Husky Pass, Shagak, Mt. Moffett (MM) sites 
Mobilization/Demobilization costs based upon all sites being completed in one on-island rotation 

For Alt 2 - $20K mob cost split between sites for total of $1,667 per site 
For Alt 3 - $30K mob cost split between sites for total of $2,500 per site 

Off-island support calculated at $5,000 per acre 
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Combat Range 3 (Sites C3-01 B, C, D, and C3-04 A) 
Alternatives 2 and 3 

Alternative costs 
Alternative 2 

$22,305.00 
Alternative 3 

$36,135.50 
Total Intrusive Cost Alt 2 + 3 $58,440.50 
UXO Group Personnel Cost Alt 2 Hrs Total Cost Alt 3 Hrs Cost 

suxo $79 70 7 $557.90 14 $1,115.80 
UXO QC $70 00 7 $490.00 14 $980.00 
UXOSS $70 00 7 $490.00 14 $980.00 
UXO Technician III $68 83 7 $481.81 14 $963.62 
UXO Technician II $58 56 14 $819.84 28 $1,639.68 
UXO Technician I $49 55 14 $693.70 28 $1,387.40 

Additional Personnel 
4 Man Geo Team $269 25 0 $0.00 14 $3,769.50 
General Contractor Factor 269 25 7 $1,884.75 14 $3,769.50 

Equipment 
Vallon Locator $895 00 2 $1,790.00 2 $1,790.00 
Schonstedt Locator $95 00 2 $190.00 2 $190.00 
EM-61 Locators $1,200 00 0 $0.00 1 $1,200.00 
DGPS Stations $2,660 00 1 $2,660.00 1 $2,660.00 
HH Data Collection $820 00 0 $0.00 1 $820.00 
Vehicles $895 00 4 $3,580.00 6 $5,370.00 

Mobilization/Demob 
Proration per Site 1 $1,667.00 1 $2,500.00 

Off-Island Support $5,000 00 1.4 $7,000.00 1.4 $7,000.00 

Assumptions: 
Alternatives 2 and 3 are 1.4 acre (C3-01 -B: 0.22 acre, C: 0.22 acre, D: 0.22 acre, C3-
04A: 0.74 acre) 
Labor rates include overhead, G&A, profit, fringe, award 
General conditions hourly labor rate is from ECC pricing 
General conditions ODC rate is from ECC pricing 
Alternative 2 production based on ECC's prediction of 2 acres per day 
Alternative 3 production based on ECC's prediction of 1 acre per day 
Mobilization/Demobilization costs based upon all sites being completed in one on-island rotation 

For Alt 2 - $20K mob cost split between sites for total of $1,667 per site 
For Alt 3 - $30K mob cost split between sites for total of $2,500 per site 

Off-island support calculated at $5,000 per acre 
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Combat Range 3 (Site C3-01A) 
Alternatives 2 and 3 

Alternative costs 
Alternative 2 

$101,366.30 
Alternative 3 

$254,612.28 
Total Intrusive Cost Alt 2 + 3 $355,978.58 
UXO Group Personnel Cost Alt 2 Hrs Total Cost Alt 3 Hrs Cost 

suxo $79 70 51.95 $4,140.42 207.8 $16,561.66 
UXO QC $70 00 51.95 $3,636.50 207.8 $14,546.00 
UXOSS $70 00 51.95 $3,636.50 207.8 $14,546.00 
UXO Technician III $68 83 51.95 $3,575.72 207.8 $14,302.87 
UXO Technician II $58 56 103.9 $6,084.38 415.6 $24,337.54 
UXO Technician I $49 55 103.9 $5,148.25 415.6 $20,592.98 

Additional Personnel 
4 Man Geo Team $269 25 0 $0.00 103.9 $27,975.08 
General Contractor Factor 269 25 51.95 $13,987.54 207.8 $55,950.15 

Equipment 
Vallon Locator $555 00 2 $1,110.00 2 $1,110.00 
Schonstedt Locator $95 00 2 $190.00 2 $190.00 
EM-61 Locators $1,200 00 0 $0.00 1 $1,200.00 
DGPS Stations $2,660 00 1 $2,660.00 1 $2,660.00 
HH Data Collection $820 00 0 $0.00 1 $820.00 
Vehicles $895 00 4 $3,580.00 6 $5,370.00 

Mobilization/Demob 
Proration per Site 1 $1,667.00 1 $2,500.00 

Off-Island Support $5,000 00 10.39 $51,950.00 10.39 $51,950.00 

Assumptions: 
Alternatives 2 and 3 are 10.39 acres 
Alternative 2 production based on ECC's prediction of 2 acres per day 
Alternative 3 production based on ECC's prediction of 1/2 acre per day UXO Intrusive 
Alternative 3 production based on ECC's prediction of 1 acre per day Geophysical investigation 
Labor rates include overhead, G&A, profit, fringe, award 
General conditions hourly labor rate is from ECC pricing 
General conditions ODC rate is from ECC pricing 
Mobilization/Demobilization costs based upon all sites being completed in one on-island rotation 

For Alt 2 - $20K mob cost split between sites for total of $1,667 per site 
For Alt 3 - $30K mob cost split between sites for total of $2,500 per site 

Off-island support calculated at $5,000 per acre 
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Combat Range 6 (Site C6-01 A) 
Alternatives 2 and 3 

Alternative 2 Alternative 3 
Alternative costs $28,077.00 $47,022.50 
Total Intrusive Cost Alt 2 + 3 $75,099.50 
UXO Group Personnel Cost Alt 2 Hrs Total Cost Alt 3 Hrs Cost 

suxo $79.70 5 $398.50 20 $1,594.00 
UXO QC $70.00 5 $350.00 20 $1,400.00 

uxoss $70.00 5 $350.00 20 $1,400.00 
UXO Technician III $68.83 5 $344.15 20 $1,376.60 
UXO Technician II $58.56 10 $585.60 40 $2,342.40 
UXO Technician I $49.55 10 $495.50 40 $1,982.00 

Additional Personnel 
4 Man Geo Team $269.25 0 $0.00 10 $2,692.50 
General Contractor Factor 269.25 5 $1,346.25 20 $5,385.00 

Equipment 
Vallon Locator $555.00 2 $1,110.00 2 $1,110.00 
Schonstedt Locator $95.00 2 $190.00 2 $190.00 
EM-61 Locators $1,200.00 0 $0.00 1 $1,200.00 
DGPS Stations $2,660.00 1 $2,660.00 1 $2,660.00 
HH Data Collection $820.00 0 $0.00 1 $820.00 
Vehicles $895.00 4 $3,580.00 6 $5,370.00 

Mobilization/Demob 
Proration per Site 1 $1,667.00 1 $2,500.00 
Helicopter transport 10,000 1 $10,000.00 1 $10,000.00 

Off-Island Support $5,000.00 1 $5,000.00 1 $5,000.00 

Assumptions: 
Alternatives 2 and 3 are 1 acre 
Alternative 2 production based on ECC's prediction of 2 acres per day 
Alternative 3 production based on ECC's prediction of 1/2 acre per day UXO Intrusive 
Alternative 3 production based on ECC's prediction of 1 acre per day Geophysical investigation 
Labor rates include overhead, G&A, profit, fringe, award 
General conditions hourly labor rate is from ECC pricing 
General conditions ODC rate is from ECC pricing 
Mobilization/Demobilization costs based upon all sites being completed in one on-island rotation 

For Alt 2 - $20K mob cost split between sites for total of $1,667 per site 
For Alt 3 - $30K mob cost split between sites for total of $2,500 per site 

Off-island support calculated at $5,000 per acre 
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Combat Range 8 (Sites C8-03 and C8-05A) 
Alternatives 2 and 3 

Alternative 2 Alternative 3 
Alternative costs $13,789.80 $21,320.30 
Total Intrusive Cost Alt 2 + 3 $35,110.10 
UXO Group Personnel Cost Alt 2 Hrs Total Cost Alt 3 Hrs Cost 
SUXO $79.70 2.2 $175.34 4.4 $350.68 
UXO QC $70.00 2.2 $154.00 4.4 $308.00 
UXOSS $70.00 2.2 $154.00 4.4 $308.00 
UXO Technician III $68.83 2.2 $151.43 4.4 $302.85 
UXO Technician II $58.56 4.4 $257.66 8.8 $515.33 
UXO Technician 1 $49.55 4.4 $218.02 8.8 $436.04 

Additional Personnel 
4 Man Geo Team $269.25 0 $0.00 4.4 $1,184.70 
General Contractor Factor 269.25 2.2 $592.35 4.4 $1,184.70 

Equipment 
Vallon Locator $895.00 2 $1,790.00 2 $1,790.00 
Schonstedt Locator $95.00 2 $190.00 2 $190.00 
EM-61 Locators $1,200.00 0 $0.00 1 $1,200.00 
DGPS Stations $2,660.00 1 $2,660.00 1 $2,660.00 
HH Data Collection $820.00 0 $0.00 1 $820.00 
Vehicles $895.00 4 $3,580.00 6 $5,370.00 

Mobilization/Demob 
Proration per Site 1 $1,667.00 1 $2,500.00 

Off-Island Support $5,000.00 0.44 $2,200.00 0.44 $2,200.00 

Assumptions: 
Alternatives 2 and 3 are 0.44 acre, or 0.22 acre each 
Labor rates include overhead, G&A, profit, fringe, award 
General conditions hourly labor rate is from ECC pricing 
General conditions ODC rate is from ECC pricing 
Alternative 2 production based on ECC's prediction of 2 acres per day 
Alternative 3 production based on ECC's prediction of 1 acre per day 
Mobilization/Demobilization costs based upon all sites being completed in one on-island rotation 

For Alt 2 - $20K mob cost split between sites for total of $1,667 per site 
For Alt 3 - $30K mob cost split between sites for total of $2,500 per site 

Off-island support calculated at $5,000 per acre 

G:\WP\2278\13605.DOC • 7/12/01 E-6 



Final Remedial Investigation/Feasibility Study 
Contract No. N62742-99-D-1800 
CTO 0002 

July 13,2001 

Lake Jean (Site LJ-01) 
Alternatives 2 and 3 

Alternative 2 Alternative 3 
Alternative costs $11,838.40 $17,925.15 
Total Intrusive Cost Alt 2 + 3 $29,763.55 
UXO Group Personnel Cost Alt 2 Hrs Total Cost Alt 3 Hrs Cost 
SUXO $79.70 1.1 $87.67 2.2 $175.34 
UXO QC $70.00 1.1 $77.00 2.2 $154.00 
UXOSS $70.00 1.1 $77.00 2.2 $154.00 
UXO Technician III $68.83 1.1 $75.71 2.2 $151.43 
UXO Technician II $58.56 2.2 $128.83 4.4 $257.66 
UXO Technician I $49.55 2.2 $109.01 4.4 $218.02 

Additional Personnel 
4 Man Geo Team $269.25 0 $0.00 2.2 $592.35 
General Contractor Factor 269.25 1.1 $296.18 2.2 $592.35 

Equipment 
Vallon Locator $895.00 2 $1,790.00 2 $1,790.00 
Schonstedt Locator $95.00 2 $190.00 2 $190.00 
EM-61 Locators $1,200.00 0 $0.00 1 $1,200.00 
DGPS Stations $2,660.00 1 $2,660.00 1 $2,660.00 
HH Data Collection $820.00 0 $0.00 1 $820.00 
Vehicles $895.00 4 $3,580.00 6 $5,370.00 

Mobilization/Demob 
Proration per Site 1 $1,667.00 1 $2,500.00 

Off-Island Support $5,000.00 0.22 $1,100.00 0.22 $1,100.00 

Assumptions: 
Alternatives 2 and 3 are 0.22 acre 
Labor rates include overhead, G&A, profit, fringe, award 
General conditions hourly labor rate is from ECC pricing 
General conditions ODC rate is from ECC pricing 
Alternative 2 production based on ECC's prediction of 2 acres per day 
Alternative 3 production based on ECC's prediction of 1 acre per day 
Mobilization/Demobilization costs based upon all sites being completed in one on-island rotation 

For Alt 2 - $20K mob cost split between sites for total of $1,667 per site 
For Alt 3 - $30K mob cost split between sites for total of $2,500 per site 

Off-island support calculated at $5,000 per acre 
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Final Remedial Investigation/Feasibility Study 
Contract No. N62742-99-D-1800 
CTO 0002 

July 13,2001 

Mitt Lake (Sites ML-01 B and ML-02A) 
Alternatives 2 and 3 

Alternative 2 Alternative 3 
Alternative costs $13,789.80 $21,320.30 
Total Intrusive Cost Alt 2 + 3 $35,110.10 
UXO Group Personnel Cost Alt 2 Hrs Total Cost Alt 3 Hrs Cost 
SUXO $79.70 2.2 $175.34 4.4 $350.68 
UXO QC $70.00 2.2 $154.00 4.4 $308.00 
UXOSS $70.00 2.2 $154.00 4.4 $308.00 
UXO Technician III $68.83 2.2 $151.43 4.4 $302.85 
UXO Technician II $58.56 4.4 $257.66 8.8 $515.33 
UXO Technician I $49.55 4.4 $218.02 8.8 $436.04 

Additional Personnel 
4 Man Geo Team $269.25 0 $0.00 4.4 $1,184.70 
General Contractor Factor 269.25 2.2 $592.35 4.4 $1,184.70 

Equipment 
Vallon Locator $895.00 2 $1,790.00 2 $1,790.00 
Schonstedt Locator $95.00 2 $190.00 2 $190.00 
EM-61 Locators $1,200.00 0 $0.00 1 $1,200.00 
DGPS Stations $2,660.00 1 $2,660.00 1 $2,660.00 
HH Data Collection $820.00 0 $0.00 1 $820.00 
Vehicles $895.00 4 $3,580.00 6 $5,370.00 

Mobilization/Demob 
Proration per Site 1 $1,667.00 1 $2,500.00 

Off-Island Support $5,000.00 0.44 $2,200.00 0.44 $2,200.00 

Assumptions: 
Alternatives 2 and 3 are 0.44 acre, or 0.22 acre each 
Labor rates include overhead, G&A, profit, fringe, award 
General conditions hourly labor rate is from ECC pricing 
General conditions ODC rate is from ECC pricing 
Alternative 2 production based on ECC's prediction of 2 acres per day 
Alternative 3 production based on ECC's prediction of 1 acre per day 
Mobilization/Demobilization costs based upon all sites being completed in one on-island rotation 

For Alt 2 - $20K mob cost split between sites for total of $1,667 per site 
For Alt 3 - $30K mob cost split between sites for total of $2,500 per site 

Off-island support calculated at $5,000 per acre 
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Final Remedial Investigation/Feasibility Study 
Contract No. N62742-99-D-1800 
CTO 0002 

July 13,2001 

Mitt Lake (Site ML-01 A) 
Alternatives 2 and 3 

Alternative costs 
Alternative 2 

$40,252.00 
Alternative 3 

$94,953.75 
Total Intrusive Cost Alt 2 + 3 $135,205.75 
UXO Group Personnel Cost Alt 2 Hrs Total Cost Alt 3 Hrs Cost 
SUXO $79 70 17.5 $1,394.75 70 $5,579.00 
UXO QC $70 00 17.5 $1,225.00 70 $4,900.00 
UXOSS $70 00 17.5 $1,225.00 70 $4,900.00 
UXO Technician III $68 83 17.5 $1,204.53 70 $4,818.10 
UXO Technician II $58 56 35 $2,049.60 140 $8,198.40 
UXO Technician I $49 55 35 $1,734.25 140 $6,937.00 

Additional Personnel 
4 Man Geo Team $269 25 0 $0.00 35 $9,423.75 
General Contractor Factor 269 25 17.5 $4,711.88 70 $18,847.50 

Equipment 
Vallon Locator $555 00 2 $1,110.00 2 $1,110.00 
Schonstedt Locator $95 00 2 $190.00 2 $190.00 
EM-61 Locators $1,200 00 0 $0.00 1 $1,200.00 
DGPS Stations $2,660 00 1 $2,660.00 1 $2,660.00 
HH Data Collection $820 00 0 $0.00 1 $820.00 
Vehicles $895 00 4 $3,580.00 6 $5,370.00 

Mobilization/Demob 
Proration per Site 1 $1,667.00 1 $2,500.00 

Off-Island Support $5,000 00 3.5 $17,500.00 3.5 $17,500.00 

Assumptions: 
Alternatives 2 and 3 are 3.5 acres 
Alternative 2 production based on ECC's prediction of 2 acres per day 
Alternative 3 production based on ECC's prediction of 1/2 acre per day UXO Intrusive 
Alternative 3 production based on ECC's prediction of 1 acre per day Geophysical investigation 
Labor rates include overhead, G&A, profit, fringe, award 
General conditions hourly labor rate is from ECC pricing 
General conditions ODC rate is from ECC pricing 
Mobilization/Demobilization costs based upon all sites being completed in one on-island rotation 

For Alt 2 - $20K mob cost split between sites for total of $1,667 per site 
For Alt 3 - $30K mob cost split between sites for total of $2,500 per site 

Off-island support calculated at $5,000 per acre 
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Final Remedial Investigation/Feasibility Study 
Contract No. N62742-99-D-1800 
CTO 0002 

July 13, 2001 

Lake DeMarie (Site DM-06A) 
Alternatives 2 and 3 

Alternative costs 
Alternative 2 

$13,390.65 
Alternative 3 

$20,625.84 
Total Intrusive Cost Alt 2 + 3 $34,016.49 
UXO Group Personnel Cost Alt 2 Hrs Total Cost Alt 3 Hrs Cost 
SUXO $79 70 1.975 $157.41 3.95 $314 82 
UXO QC $70 00 1.975 $138.25 3.95 $276 50 
UXOSS $70 00 1.975 $138.25 3.95 $276 50 
UXO Technician III $68 83 1.975 $135.94 3.95 $271 88 
UXO Technician II $58 56 3.95 $231.31 7.9 $462 62 
UXO Technician 1 $49 55 3.95 $195.72 7.9 $391 45 

Additional Personnel 
4 Man Geo Team $269 25 0 $0.00 3.95 $1,063 54 
General Contractor Factor 269 25 1.975 $531.77 3.95 $1,063 54 

Equipment 
Vallon Locator $895 00 2 $1,790.00 2 $1,790 00 
Schonstedt Locator $95 00 2 $190.00 2 $190 00 
EM-61 Locators $1,200 00 0 $0.00 1 $1,200 00 
DGPS Stations $2,660 00 1 $2,660.00 1 $2,660 00 
HH Data Collection $820 00 0 $0.00 1 $820 00 
Vehicles $895 00 4 $3,580.00 6 $5,370 00 

Mobilization/Demob 
Proration per Site 1 $1,667.00 1 $2,500 00 

Off-Island Support $5,000 00 0.395 $1,975.00 0.395 $1,975 00 

Assumptions: 
Alternatives 2 and 3 are 0.395 acre 
Labor rates include overhead, G&A, profit, fringe, award 
General conditions hourly labor rate is from ECC pricing 
General conditions ODC rate is from ECC pricing 
Alternative 2 production based on ECC's prediction of 2 acres per day 
Alternative 3 production based on ECC's prediction of 1 acre per day 
Mobilization/Demobilization costs based upon all sites being completed in one on-island rotation 

For Alt 2 - $20K mob cost split between sites for total of $1,667 per site 
For Alt 3 - $30K mob cost split between sites for total of $2,500 per site 

Off-island support calculated at $5,000 per acre 
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Final Remedial Investigation/Feasibility Study 
Contract No. N62742-99-D-1800 
CTO 0002 

July 13, 2001 

Finger Bay (Sites FB-01 and FB-04) 
Alternatives 2 and 3 

Alternative costs 
Alternative 2 

$13,789.80 
Alternative 3 

$21,320.30 
Total Intrusive Cost Alt 2 + 3 $35,110.10 
UXO Group Personnel Cost Alt 2 Hrs Total Cost Alt 3 Hrs Cost 
SUXO $79.70 2.2 $175.34 4.4 $350.68 
UXO QC $70.00 2.2 $154.00 4.4 $308.00 
UXOSS $70.00 2.2 $154.00 4.4 $308.00 
UXO Technician III $68.83 2.2 $151.43 4.4 $302.85 
UXO Technician II $58.56 4.4 $257.66 8.8 $515.33 
UXO Technician I $49.55 4.4 $218.02 8.8 $436.04 

Additional Personnel 
4 Man Geo Team $269.25 0 $0.00 4.4 $1,184.70 
General Contractor Factor 269.25 2.2 $592.35 4.4 $1,184.70 

Equipment 
Vallon Locator $895.00 2 $1,790.00 2 $1,790.00 
Schonstedt Locator $95.00 2 $190.00 2 $190.00 
EM-61 Locators $1,200.00 0 $0.00 1 $1,200.00 
DGPS Stations $2,660.00 1 $2,660.00 1 $2,660.00 
HH Data Collection $820.00 0 $0.00 1 $820.00 
Vehicles $895.00 4 $3,580.00 6 $5,370.00 

Mobilization/Demob 
Proration per Site 1 $1,667.00 1 $2,500.00 

Off-Island Support $5,000.00 0.44 $2,200.00 0.44 $2,200.00 

Assumptions: 
Alternatives 2 and 3 are 0.44 acre, or 0.22 acre each 
Labor rates include overhead, G&A, profit, fringe, award 
General conditions hourly labor rate is from ECC pricing 
General conditions ODC rate is from ECC pricing 
Alternative 2 production based on ECC's prediction of 2 acres per day 
Alternative 3 production based on ECC's prediction of 1 acre per day 
Mobilization/Demobilization costs based upon all sites being completed in one on-island rotation 

For Alt 2 - $20K mob cost split between sites for total of $1,667 per site 
For Alt 3 - $30K mob cost split between sites for total of $2,500 per site 

Off-island support calculated at $5,000 per acre 
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Final Remedial Investigation/Feasibility Study 
Contract No. N62742-99-D-1800 
CTO 0002 

July 13, 2001 

Finger Bay FB-03 (Sites FI19004, FI16001, FI18015, FI01001, FI02004) 
Alternatives 2 and 3 

Alternative costs 
Alternative 2 

$32,477.00 
Alternative 3 

$53,505.75 
Total Intrusive Cost Alt 2 + 3 $85,982.75 
UXO Group Personnel Cost Alt 2 Hrs Total Cost Alt 3 Hrs Cost 
SUXO $79.70 5.5 $438.35 11 $876.70 
UXO QC $70.00 5.5 $385.00 11 $770.00 
UXOSS $70.00 5.5 $385.00 11 $770.00 
UXO Technician III $68.83 5.5 $378.57 11 $757.13 
UXO Technician II $58.56 11 $644.16 22 $1,288.32 
UXO Technician I $49.55 11 $545.05 22 $1,090.10 

Additional Personnel 
4 Man Geo Team $269.25 0 $0.00 11 $2,961.75 
General Contractor Factor 269.25 5.5 $1,480.88 11 $2,961.75 

Equipment 
Vallon Locator $895.00 2 $1,790.00 2 $1,790.00 
Schonstedt Locator $95.00 2 $190.00 2 $190.00 
EM-61 Locators $1,200.00 0 $0.00 1 $1,200.00 
DGPS Stations $2,660.00 1 $2,660.00 1 $2,660.00 
HH Data Collection $820.00 0 $0.00 1 $820.00 
Vehicles $895.00 4 $3,580.00 6 $5,370.00 

Mobilization/Demob 
Proration per Site 1 $1,667.00 1 $2,500.00 

Off-Island Support $5,000.00 0.44 $2,200.00 0.44 $2,200.00 

Assumptions: 
Alternatives 2 and 3 are 1.1 acre, or 0.22 acre each 
Labor rates include overhead, G&A, profit, fringe, award 
General conditions hourly labor rate is from ECC pricing 
General conditions ODC rate is from ECC pricing 
Alternative 2 production based on ECC's prediction of 2 acres per day 
Alternative 3 production based on ECC's prediction of 1 acre per day 
Mobilization/Demobilization costs based upon all sites being completed in one on-island rotation 

For Alt 2 - $20K mob cost split between sites for total of $1,667 per site 
For Alt 3 - $30K mob cost split between sites for total of $2,500 per site 

Off-island support calculated at $5,000 per acre 
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Final Remedial Investigation/Feasibility Study 
Contract No. N62742-99-D-1800 
CTO 0002 

July 13,2001 

Mount Moffett Mortar firing point 
Alternatives 2 and 3 

Alternative 2 Alternative 3 
Alternative costs $11,838.40 $17,925.15 
Total Intrusive Cost Alt 2 + 3 $29,763.55 
UXO Group Personnel Cost Alt 2 Hrs Total Cost Alt 3 Hrs Cost 
SUXO $79.70 1.1 $87.67 2.2 $175.34 
UXO QC $70.00 1.1 $77.00 2.2 $154.00 
UXOSS $70.00 1.1 $77.00 2.2 $154.00 
UXO Technician III $68.83 1.1 $75.71 2.2 $151.43 
UXO Technician II $58.56 2.2 $128.83 4.4 $257.66 
UXO Technician 1 $49.55 2.2 $109.01 4.4 $218.02 

Additional Personnel 
4 Man Geo Team $269.25 0 $0.00 2.2 $592.35 
General Contractor Factor 269.25 1.1 $296.18 2.2 $592.35 

Equipment 
Vallon Locator $895.00 2 $1,790.00 2 $1,790.00 
Schonstedt Locator $95.00 2 $190.00 2 $190.00 
EM-61 Locators $1,200.00 0 $0.00 1 $1,200.00 
DGPS Stations $2,660.00 1 $2,660.00 1 $2,660.00 
HH Data Collection $820.00 0 $0.00 1 $820.00 
Vehicles $895.00 4 $3,580.00 6 $5,370.00 

Mobilization/Demob 
Proration per Site 1 $1,667.00 1 $2,500.00 

Off-Island Support $5,000.00 0.22 $1,100.00 0.22 $1,100.00 

Assumptions: 
Alternatives 2 and 3 are 0.22 acre 
Labor rates include overhead, G&A, profit, fringe, award 
General conditions hourly labor rate is from ECC pricing 
General conditions ODC rate is from ECC pricing 
Alternative 2 production based on ECC's prediction of 2 acres per day 
Alternative 3 production based on ECC's prediction of 1 acre per day 
Mobilization/Demobilization costs based upon all sites being completed in one on-island rotation 

For Alt 2 - $20K mob cost split between sites for total of $1,667 per site 
For Alt 3 - $30K mob cost split between sites for total of $2,500 per site 

Off-island support calculated at $5,000 per acre 
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Final Remedial Investigation/Feasibility Study 
Contract No. N62742-99-D-1800 
CTO 0002 

July 13, 2001 

Blind Cove (Transects South of BC-01) 
Alternatives 2 and 3 

Alternative 2 Alternative 3 
Alternative costs $22,596.00 $31,832.75 
Total Intrusive Cost Alt 2 + 3 $54,428.75 
UXO Group Personnel Cost Alt 2 Hrs Total Cost Alt 3 Hrs Cost 
SUXO $79.70 3.5 $278.95 7 $557.90 
UXO QC $70.00 3.5 $245.00 7 $490.00 
UXOSS $70.00 3.5 $245.00 7 $490.00 
UXO Technician III $68.83 3.5 $240.91 7 $481.81 
UXO Technician II $58.56 7 $409.92 14 $819.84 
UXO Technician I $49.55 7 $346.85 14 $693.70 

Additional Personnel 
4 Man Geo Team $269.25 0 $0.00 7 $1,884.75 
General Contractor Factor 269.25 3.5 $942.38 7 $1,884.75 

Equipment 
Vallon Locator $895.00 2 $1,790.00 2 $1,790.00 
Schonstedt Locator $95.00 2 $190.00 2 $190.00 
EM-61 Locators $1,200.00 0 $0.00 1 $1,200.00 
DGPS Stations $2,660.00 1 $2,660.00 1 $2,660.0(1 
HH Data Collection $820.00 0 $0.00 1 $820.00 
Vehicles $895.00 4 $3,580.00 6 $5,370.00 

Mobilization/Demob 
Proration per Site 1 $1,667.00 1 $2,500.00 
Helicopter transport $10,000.00 1 $10,000.00 1 $10,000.00 

Off-Island Support $5,000.00 0.7 $3,500.00 $0.70 $3,500.00 

Assumptions: 
Alternatives 2 and 3 are 0.7 acre (3 lanes of transect lines) 
Labor rates include overhead, G&A, profit, fringe, award 
General conditions hourly labor rate is from ECC pricing 
General conditions ODC rate is from ECC pricing 
Alternative 2 production based on ECC's prediction of 2 acres per day 
Alternative 3 production based on ECC's prediction of 1 acre per day 
Mobilization/Demobilization costs based upon all sites being completed in one on-island rotation 

For Alt 2 - $20K mob cost split between sites for total of $1,667 per site 
For Alt 3 - $30K mob cost split between sites for total of $2,500 per site 

Off-island support calculated at $5,000 per acre 
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Final Remedial Investigation/Feasibility Study 
Contract No. N62742-99-D-1800, 
CTO 0002 

July 13,2001 

Husky Pass, Shagak Bay 
Alternatives 2 and 3 

Alternative 2 Alternative 3 
Alternative costs $15,741.20 $24,715.45 
Total Intrusive Cost Alt 2 + 3 $40,456.65 
UXO Group Personnel Cost Alt 2 Hrs Total Cost Alt 3 Hrs Cost 
SUXO $79.70 3.3 $263.01 6.6 $526.02 
UXO QC $70.00 3.3 $231.00 6.6 $462.00 
UXOSS $70.00 3.3 . $231.00 6.6 $462.00 
UXO Technician III $68.83 3.3 $227.14 6.6 $454.28 
UXO Technician II $58.56 6.6 $386.50 13.2 $772.99 
UXO Technician 1 $49.55 6.6 $327.03 13.2 $654.06 

Additional Personnel 
4 Man Geo Team $269.25 0 $0.00 6.6 $1,777.05 
General Contractor Factor 269.25 3.3 $888.53 6.6 $1,777.05 

Equipment 
Vallon Locator $895.00 2 $1,790.00 2 $1,790.00 
Schonstedt Locator $95.00 2 $190.00 2 $190.00 
EM-61 Locators $1,200.00 0 $0.00 1 $1,200.00 
DGPS Stations $2,660.00 1 $2,660.00 1 $2,660.00 
HH Data Collection $820.00 0 $0.00 1 $820.00 
Vehicles $895.00 4 $3,580.00 6 $5,370.00 

Mobilization/Demob 
Proration per Site 1 $1,667.00 1 $2,500.00 

Off-Island Support $5,000.00 0.66 $3,300.00 0.66 $3,300.00 

Assumptions: 
Alternatives 2 and 3 are 0.66 acre 
Labor rates include overhead, G&A, profit, fringe, award 
General conditions hourly labor rate is from ECC pricing 
General conditions ODC rate is from ECC pricing 
Alternative 2 production based on ECC's prediction of 2 acres per day 
Alternative 3 production based on ECC's prediction of 1 acre per day 
Mobilization/Demobilization costs based upon all sites being completed in one on-island rotation 

For Alt 2 - $20K mob cost split between sites for total of $1,667 per site 
For Alt 3 - $30K mob cost split between sites for total of $2,500 per site 

Off-island support calculated at $5,000 per acre 
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July 13,2001 

RECON COST 

Recon cost per site $7,973.81 

UXO Group Personnel Cost Hours Total Cost 
SUXO $79.70 2.5 $199.25 
UXO QC $70.00 2.5 $175.00 
UXOSS $70.00 0 $0.00 
UXO Technician III $68.83 4 $275.32 
UXO Technician II $58.56 4 $234.24 
UXO Technician I $49.55 0 $0.00 

Additional Personnel 
4 Man Geo Team $269.25 0 $0.00 
General Contractor Factor 269.25 0 $0.00 

Equipment 
Vallon Locator $895.00 1 $895.00 
Schonstedt Locator $95.00 1 $95.00 
EM-61 Locators $1,200.00 0 $0.00 
DGPS Stations $2,660.00 1 $2,660.00 
HH Data Collection $820.00 0 $0.00 
Vehicles $895.00 2 $1,790.00 

Mobilization/Demob 
Assumed to be included in prior mob 0 $0.00 

Off-Island Support $5,000.00 0.33 $1,650.00 

Recon cost for each site, assume that team has mobilized to the Island 
Proposed recon sites FB, Husky Pass, Shagak, MM sites 
Labor rates include overhead, G&A, profit, fringe, award 
General conditions hourly labor rate is from ECC pricing 
General conditions ODC rate is from ECC pricing 
Off-island support calculated at $5,000 per acre 
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Final Remedial Investigation/Feasibility Study 
Contract No. N62742-99-D-1800 
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APPENDIX F 

VALIDATION OF DETECTION SYSTEMS (VDS) TEST 

ADAK, ALASKA, 2000 FIELD SEASON 

(SOURCE: ECC, APRIL 2001) 
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1. PURPOSE 

The cleanup of ordnance at the former Naval Air Facility (NAF) Adak is necessary before 

a land agreement transferring any portion of the former NAF Adak to the Aleut 

Corporation can occur. The purpose of the Validation of Detection Systems (VDS) Test 

Plan was to present the approach to evaluate and certify the geophysical detection and 

UXO dig teams, together called the Detection Team, to perform geophysical detection 

and reacquisition of UXO/OE at Adak. An additional purpose of the VDS was to 

establish the probability of detection (Pd) of the detection system for the purpose of 

determining the appropriate sampling percentage of areas of concern (AOCs). 

Environmental characteristics of the island may affect data acquisition, including 

variations in terrain, vegetation, and geology, along with the presence of manmade 

features (e.g. scrap metal, utilities). The test program is designed to provide the data 

necessary to determine if detection teams meet the Pd and confidence level (CL), 

components of the work plan Data Quality Objectives (DQOs). 

2. TEST PROGRAM OBJECTIVES 

The primary objective of the test program was to validate the current geophysical 

detection system and each team's ability to achieve an 0.85 Pd rate and a 90 percent CL 

with respect to the ordnance and explosives (OE) that are characteristic of the former 

NAF Adak areas of concern (AOCs). In addition, qualitative analysis of the resultant data 

was performed to ensure that the system performed adequately on all terrain and 

vegetation types. However, no quantitative metrics will be developed for each terrain and 

vegetation type - only for the group as a whole. 

The test program measured the overall efficiency of the detection teams while using a 

transect sampling approach. The single pass transect method is more difficult than the 

grid as far as gathering good data and therefore it was not necessary to test in a grid as 

well for the 2000 field season. The overall efficiency of the detection teams includes 

quantitative assessments derived from pre-defined DQOs, as well as qualitative 

assessments. Although each detection team consisted of a four-member geophysical 

detection team and a three-member unexploded ordnance (UXO) dig team, the two teams 

were certified as one detection team. The 4-member geophysical detection team has a 
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UXO technician who walked in front of the geo-team in a UXO/OE avoidance mode. 

Two equipment operators and a team chief make up the balance of the team. Three UXO 

technicians made up each UXO dig team. Each team member demonstrated an acceptable 

level of competence during the test. In other words, each team member performed key 

duties, such as carrying the coil for a representative length of the Test Area. 

Predetermined locations on the Test Area course were marked to indicate when 

equipment operators must change. The detection teams were required to re-certify under 

the following circumstances: 

• The substitution of a team member(s) with uncertified personnel; 

• Any change in major equipment used; or 

• At the request of the QC Manager, either randomly or with cause 

Quantitative assessments include the factors of Pd and CL. The test program was 

designed to assess each detection team's ability to use the detection system and 

instrumentation for target reacquisition activities during a one-day test period, longer if 

needed. The geophysical data collection usually was accomplished in a one to two hour 

time period. The UXO team reacquisition and verification normally took 6 to 10 hours, 

but occasionally more, in the test area per team. The test will be scheduled to allow 

adequate time in the test area. Each team must demonstrate that anomaly data can be 

recorded for subsequent post-processing and analysis and that the data could then be used 

to locate each OE anomaly. 

2.1 TEST PROGRAM DESIGN 

Environmental and OE characteristics were considered in the design of the test program. 

Due to the variety of Adak's terrain and its topography, vegetation, and geology, a 

contiguous area will be selected for the test program that best represents these features. 

An area that is characterized by the different combinations of features common to Adak 

will accurately determine the effects, if any, these environmental features have on the 

geophysical program. An attempt was made to select a test area that replicated each area 

to be investigated by percentage. 

Table 2-1 describes the VDS test area by type of terrain and vegetation and identifies the 

percentage of the test area represented by each. It also displays the percentage of the 

target set that is in each type of terrain or vegetation. As identified by the asterisk (*), the 

rocky portions of Adak tend to be very rocky—in many cases solid bed rock—and 
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therefore are unlikely to have buried UXO. It is not only difficult, but unrealistic to bury 

inert ordnance items in the test area in solid rock. So the percentage of rocky terrain 

represented in the test area has been reduced to about 14 percent of the course. 

Approximately 15 percent of the total items will be in the rocky sections where we hope 

to bury inert ordnance items. 

Table 2—1. Test Area by Terrain and Vegetation 

Test Area Design Criteria Actual Field Conditions 

% of Targets % of Path Length % of Targets 
Terrain Vegetation to be Implanted (approx.) Emplanted (est.) 

1 Steep High 20% 20% 21% 

2 Steep Low 20% 26% 19% 

3 Flat High 20% 21% 25% 

4 Flat Low 20% 19% 20% 

5 Flat/Steep Rocky 20% * 14% 15% 

The area chosen for the VDS Test Area is quite rugged terrain and is representative of the 

various areas on Adak. Much of Adak is steep with high or low vegetation. The low 

vegetation is spongy underfoot and can hide holes or dips in the terrain surface. The high 

vegetation is tundra that grows to a height of 18 to 30 inches or higher. As of May 2000, 

the green shoots are developing, but what will be tall grass later in the summer is brown 

and has been beaten down by the snow and winter wind. Almost all vegetation on Adak 

could be characterized as low in May 2000. In Table 2-1, the high vegetation is the 

highest available and will be high later in the season. 

The OU-B Project Team designated Spencer Nelson to accompany ECC's VDS Team 

during site selection. Mr. Nelson produced a memorandum documenting concurrence 

with the selected site and confirming its representativeness. 

The VDS test site was a transect course approximately one meter wide and over 4000 feet 

long that contained a specified number of emplaced inert ordnance items. Prior to the 

geophysical tests, an ECC VDS UXO team performed a visual and detector-aided surface 

clearance at the test site to ensure that no OE or hazardous items are on the surface of the 

test area where emplacement personnel worked. The test site was laid out using a number 

of straight legs and emplaced with ordnance to test each team's detection ability. The 

ordnance, clearly marked as inert, was emplaced along the test route at randomly chosen 
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locations and buried at various depths from six inches to 48 inches, and at various 

attitudes. 

The precise coordinates, depths, and attitudes of each piece of seeded ordnance were 

recorded and used as part of the field validation process. This information was not 

released to the participants. 

2.1.2 Function Check Area 

A function check area (FCA) was laid out and seeded with the same types of inert 

ordnance used at the test area. A certain number of items (26) were emplaced in the FCA. 

Specific information on target location, placement, depth, and item type was available to 

each team while at the FCA so their equipment could be adjusted to site conditions prior 

to entering the test area. This allowed participants the opportunity to make adjustments 

with known target information and to ensure that their equipment was functioning before 

entering the test site. Data from the FCA could by used by the post-processing analysts to 

ensure that they are able to detect all of the targets of concern in the VDS test bed. 

However, because of the time schedule, post-processed data was not available to the Geo 

teams prior to entering the VDS test bed. It should be noted that the FCA was used 

throughout the field season by the geo teams to record data weekly (each Saturday) so 

that the analysts could compare recorded data from the same instrument each week to 

check for a degradation in performance. No degradation was noted. 

3. VDS TEST SCHEDULE 

The VDS test program began in early June, 2000. The program ran according to a very 

tight schedule. Quality, however, is more important than keeping to a tight schedule, so 

the time necessary to conduct a thorough and careful test was therefore allotted. 

The QC manager, working with the project manager, scheduled teams to go to the test 

area. Geophysical survey elements were scheduled first. Only one team was allowed in 

the test area at a time. After the data was post-processed and dig packets were prepared by 

the appropriate persons, the UXO dig teams (one team at a time) were allowed in the test 

area. The test site was accessed only at scheduled times under the direction and 

supervision of the QC manager following the operations and health and safety briefings. 
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3.1 HEALTH AND SAFETY REQUIREMENTS 

To ensure the health and safety of all on-site personnel, ECC originally followed the site-

specific Health and Safety Plan (HSP) developed by Foster Wheeler Environmental 

Corporation (1999) to comply with Title 29, Part 1910, Section 120 of the Code of 

Federal Regulations. The HSP provided guidelines to protect all personnel from hazards 

associated with site activities and potential site contaminants. The HSP applies to all 

persons entering the site during the VDS test. Later in the season the 2000 HSP was 

introduced and followed. 

Al l detection teams were expected to be in compliance with the HSP. Copies of the HSP 

were provided to each test participant prior to their site mobilization. Al l field personnel 

were required to read the HSP and to comply with it. Personnel found violating site health 

and safety rules, regulations or procedures would have been removed from the test site. 

All personnel working on Adak took a mandatory orientation class and become blue card-

certified before working in the test areas. 

An ECC health and safety officer (HSO) and/or unexploded ordnance safety officer 

(UXOSO) was on site each day to oversee the VDS test. All field personnel were required 

to participate in a daily health and safety briefing. 

4. VDS PERFORMANCE ASSESSMENT 

Evaluations of OE detection teams were based on their performance in the following 
general categories: 

• Detection - the ability to detect subsurface inert ordnance, resulting in the ability to 

accurately determine the detected target's location; 

• Results - the ability to meet the DQO during the VDS test of 0.85 Pd, at the 90 

percent CL, as discussed below; and 

• Compliance with SOPs - strict compliance with all applicable SOPs for 2000 field 
work. 

Each team was evaluated against a baseline target set. Teams were required to evaluate 
the entire test site. 

Because the test site is located at CSO Adak, the possibility exists that it may contain OE, 

including OE and non-OE metallic items. During subsurface inert ordnance emplacement, 
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every effort was made to identify OE items. However, some items may have been missed. 

It should be emphasized that pre-existing metallic items in the test area were left in place. 

Only the inert ordnance items emplaced were used in scoring. Pre-existing items were not 

scored, and there was no penalty for finding existing items that are not part of the target 

set. The probability of finding any pre-existing OE/UXO items in the VDS test area that 

was selected was very low. 

4.1 DETECTION PERFORMANCE ASSESSMENT USING TMA 

The target matching procedure that was used to evaluate the OE detection process is 

believed to provide the best representation of each team's ability to detect OE. A TMA 

was used to establish the distance of the reported anomaly location from the baseline 

target item within the horizontal plane. For an anomaly to represent a buried (target) 

anomaly, it must have been within the Rent- In accordance with SOP Number 1 of the RI 

Work Plan for the 2000 field season at Adak, the hole dug during field operations will not 

exceed a five foot diameter or 2.5 foot radius. Consistent with the field methodology, Rait 

is set at 2.5 ft. and is equal to the limit set on the size of hole the dig team may dig in 

search of an anomaly. No digging took place in the VDS Test Site during the test. 

The TMA is a Visual Basic™ software program developed by ECC. The TMA takes two 

sets of Northing and Easting data: the ground truth (i.e. the baseline target data set) and 

the reported anomalies (i.e. the updated dig sheets) and compares them in two 

dimensions. Each anomaly and target combination is evaluated to generate the "best 

match" between the two sets; checks are made to ensure that every target has no more 

than one anomaly match and every anomaly has no more than one target match. Once the 

"best match" between the two sets is completed, the TMA scores the reported anomaly 

data sets by calculating the total targets detected within the critical radius. Data is 

reported in tabular as well as graphical format. 

Each team's data was scored against a baseline target set. Probabilities of detection were 

calculated for total emplaced (seeded) inert ordnance items (Pdord). The term PdorC] is used 

to distinguish it from non-ordnance or ordnance-related scrap that may be used in 

subsequent calculations. Pdord was used to calculate a score for .the test. 

Declared Ordnance Targets (within Rent) 
Pdord = — 

Total Emplaced Ordnance Targets 

G:\WP\2278\13605.DOC • 7/12/01 F-6 



Final Remedial Investigation/Feasibility Study 
Contract No. N62742-99-D-1800 
CTO 0002 

July 13, 2001 

Each team's final, adjusted, and recorded DGPS location for each detected anomaly was 

scored against a baseline target set of "ground truthed" buried inert ordnance targets using 

a critical radius (R c ri t) of 2.5 ft. The Rent was chosen to be consistent with the procedures 

prescribed in the work plan. If the recorded anomaly location was within the R c r j t of the 

"ground truth" location, it was scored as a found target. If the recorded anomaly location 

fell outside the R c rjt, or there was no location recorded, there was no score and thus a 

failure to detect that buried inert ordnance item. 

4.2 DETECTION PERFORMANCE CERTIFICATION 

Certification required each team to achieve a Pd of 0.85 with a CL of 90 percent. The test 

site target layout is designed so that each team's performance could be measured to this 

DQO. The initial certification of each geophysical and UXO team was done in June, 

2000. Documentation of this initial certification is found on the pages that follow. 
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